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ABSTRACT
Considering today’s expeditionary warfare, it is essential the United States
military service academies produce cadets and midshipmen who are intrinsically
academically motivated, intellectually curious, and ready to meet the diversity of “publics
and parliaments” they may influence during worldwide deployments (Scheffer, 2007).
Research shows teachers’ learner-centered practices that focus on students’ needs
positively influence college students’ academic motivation. The purpose of this study was
to measure cadets’ levels of academic motivation and perceptions of learner-centered
practices at the United States Air Force Academy.
This was a quantitative correlational study examining the relationship between
cadets’ perceptions of five learner-centered domains of practice and seven domains of
motivation. The study examined the relationship of class year and five extrinsic
motivators to academic motivation. Three on-line administrations of the Assessment of
Learner-Centered Practices, College Student Version, collected data from 731 Academy
cadets in 23 core academic courses. A factor analysis modified the item definitions of the
survey’s learner-centered domains from previous research. The five newly-defined
domains were generally considered analogues to previously-defined domains for the
purpose of this study.
Results indicated the cadets perceived Academy professors to have higher than
nationally-sampled levels of establishing relationships and encouraging challenge and
ii

responsibility, but lower levels in providing for individual and social learning needs.
Cadets’ levels of motivation were significantly lower than the national sample (n = 5,140)
in task mastery, work avoidance, and epistemic curiosity but more positive than the
national sample in effort avoidance. Regressions showed perceptions of learner-centered
practices did significantly predict motivation, but the domains were highly collinear. The
composite of perceptions of learner-centered practices accounted for 33% of the variance
in positive motivation. The composite only accounted for 8% of the variance in negative
motivation. Class year and five extrinsic motivators accounted for less than 2% of the
variance in any motivation domain. Regressions showed a small moderating effect of
extrinsic motivators on perceptions of practice, but the moderating effect was unclear.
This study provided previously-unavailable empirical data regarding academy
students, which may be useful for other U.S. service academies. Recommendations for
future ALCP research at the service academies are presented.
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Motivation and Perceptions of Learner-Centered Practices at a Military Service Academy
CHAPTER 1: INTRODUCTION
In an era of war and demands for accountability in higher education, the quality of
education and career preparation provided by the United States military service
academies (hereafter service academies) is a matter of concern to those who pay for,
depend on and serve in the U.S. military.1 The nation’s public demands that service
academies produce the highest quality officers (Porter & Eisenhut, 1996). In contrast to
ROTC and Officer Training School, the academies are “specifically designed to produce
long-term leaders of the armed forces” (Forest, 2003, p. 80). Taxpayers’ cost per graduate
of the academies was estimated in 2002 to be between $275,000 and $450,000 (Nollin,
2002; Stewart, 2003a). Since these are the military’s most expensive sources of new
officers, taxpayers and the Congress expect academies to maximize students’ educational
outcomes (Porter & Eisenhut, 1996; Porter, 1998; Forest, 2003).
For students who attend the academies, warfare today requires that they are richly
prepared as critical thinkers and life-long learners—ready to engage an ever-increasing
multiplicity of skills and cultures (Wakin, 1998; Forest, 2003). In service to the nation
and the world, service academies must help academy graduates build the skills and habits
of mind necessary to influence and defend “publics and parliaments” worldwide
(Scheffer, 2007).
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Additionally, since the publication of A Nation at Risk in 1983, there has been an
increased emphasis on accountability and standards in education, with the Spellings
Commission labeling U.S. colleges and universities as “inadequate” (Brown, 2003; U.S.
Department of Education, 2006). Declines in college graduates’ abilities to interpret
complex texts, declining numbers of U.S. engineering graduates, and fears about the
United States’ ability to compete in a world market have brought calls for improvements
in higher education (Carey, 2007; Friedman, 2005; Wingspread Group, 1993). An
Association of American Colleges and Universities (AAC&U) survey (2007) found that
63 percent of employers reported recent college graduates lacked intellectual and
practical skills. Various organizations that accredit colleges, including service academies,
have recently clearly articulated student outcomes for their member schools (Jones,
Sagendorf, Morris, Stockburger, & Patterson, 2008). The AAC&U established its Greater
Expectations program to help liberal arts colleges produce life-long learners capable of
participating in a competitive global community (AAC&U 2002, 2007; Cross, 2001).
Plainly, stakeholders in U.S. higher education are demanding educational improvement
through research-validated frameworks (Cross, 2001; McCombs, 2003b; Keeling, 2004).
In an effort to meet the demands for research-validated methods for improving
student learning, higher education began in the mid-1990s to embrace a new emphasis
toward learning- or learner-centeredness (Darden & Richardson-Jones, 2003; Doherty,
Riordan, & Roth, 2002). Rather than higher education being about what teachers teach,
the spotlight has shifted to what the learners learn (Bain, 2004; Weimer, 2002). Higher
education began to attend to institutional policies and teachers’ classroom practices that
impacted students’ achievement and motivation— particularly motivation, which has
2

been shown to have substantial influence on student achievement (Ginsberg, 2005; Hofer,
2006; McCombs, 1991, 1997). Many colleges and universities began to direct their goals,
outcomes, and assessments toward learners and learning (Doherty et al., 2002; Huba &
Freed, 2000). Most prominently, the learner-centered trend has been focused on what
teachers do to influence students’ intrinsic motivation, self-efficacy, self-awareness of
their thinking (metacognition), and participation in/responsibility for achieving learning
outcomes. Learner-centeredness also concentrates on teacher practices such as building
relationships with students, providing choice, establishing relevance, and adapting to
students’ learning needs (McCombs & Whisler, 1997).
Military academies joined that learner-centered movement in higher education.
The Air Force faculty development literature reflected this interest even the mid-1990s,
when U.S. higher education developed renewed interest in learner-centeredness (Aretz,
1996; Cross, 2001; Howell, 2002). The academies recognized their graduates’ needs for
critical thinking and multi-cultural skills in modern warfare and the requirements for
accountability and standards in higher education (Born, 2005, 2006, 2007; Center for
Teaching Excellence [CTE], 2008; Forest, 2003; Teaching and Learning Center, 2008a,
2008b; Wakin, 1998). On-going efforts at the academies in faculty development,
assessment, and planning for student outcomes indicate an emphasis on student learning
and learner-centered practices (Center for Educational Excellence [CEE], 2008; CTE,
2008; Teaching and Learning Center, 2008a).
1.1 Statement of the Problem
Service academies, however, present unique motivational challenges not widely
discussed in the extant literature on motivation and learner-centeredness in higher
3

education. Due to the large general core academic requirements that may limit student
choice and control over educational offerings, an overall credit requirement larger than
civilian colleges (Wakin, 1998), and students’ limited discretionary time, educators at the
academies work hard to motivate students in light of the academic and extracurricular
demands of the academies (Aretz, 1997; Ross, 2008; Smallwood, 1990; Smallwood &
Ross, 2008). This is often framed by academy educators as the tension between Athens
(academic pursuits) and Sparta (athletic and military pursuits) (Wakin, 1998; Niday &
Harrington, 2007). Additionally, academy cadets and midshipmen struggle to reap
maximum benefits from their multi-faceted, richly-scheduled days. Because of the time
restraints, short-term memorization and learning shortcuts become routine (GAO, 1991;
Aretz, 1997; Noyd, 2005a).
The service academies have been subject to the same calls for standards and
accountability as other higher education institutions (AAC&U, 2002, 2007; Jones, et al.,
2008). Applied research can help them to maximize pedagogical effectiveness and
efficiency and to influence student outcomes. With the considerable cost invested in each
academy graduate and the critical nature of the profession they will enter—literally
holding others lives in their hands—continuous improvement and assessment of that
education is an obligation to the taxpayers, to the students themselves, and to the nations
they serve. While there is no easy answer to finding the balance between Athens and
Sparta at the academies, studies of pedagogical influences and phenomena may help
academies do what they do better. Although a goal in education sometimes is to “do less,
better” (Ken Bain, personal communication July 9, 2008), the academies face competing
tensions for student time, which are not quickly resolved (Ruggero, 2001). Research into
4

maximizing pedagogical effectiveness and efficiency may help academies to “do the
same, better.”
Additionally, because this current study research considers learner needs and
perceptions of teacher practices, it may reveal areas where the academies can refine and
improve their faculty development efforts toward inclusiveness, interdependence, and
intentionality (Jones, 2006), especially regarding inclusive excellence. At the Air Force
Academy, that inclusiveness is defined as providing valuable learning experiences to all
cadets—not simply the subsets that ordinarily command the attention of the instructors,
like the high-performing or the low-performing (Jones, 2006). Also, as the academies
attend to the implications of globalization and the increasingly diverse learning and
cultural needs of the student body (Schroeder, 1993; Forest, 2003; Ginsberg, 2005;
Jordan, 2006), this research may support their efforts with data and a validated
framework.
A second problem that arises with service academies is that motivational patterns
may defy what has previously been found in other post-secondary research, because
service academies are quite distinct from other post-secondary institutions. Studies that
merely describe the unique landscape of a service academy are useful to establish a
baseline for future research. Additionally, past suggestions of how learner-centered
practices relate to student motivation in post-secondary setting may not be the same for a
service academy. Targeted relationships and associations in other colleges and
universities may need to be modified for a service academy. This study begins to assess
the nature of the relationships between learner-centeredness and motivation in the
academy context. The initial foray of this research examined general student needs and
5

perceptions but may lead to a more fine-grained future analysis of individual, specialized
student learning needs.
A third need for research at the academies is linked to the academies’ on-going
efforts regarding faculty development, pedagogical innovation and the current demands
for educational excellence. The academies may benefit from those who partner with them
in efforts to improve the quality of teaching provided and education experienced there.
Even without significant evidence of struggle at the academies, academy staff and faculty
still have a “positive discontentment” to do better (S. Jones, personal communication
April 2008). The scarcity of published research on pedagogical phenomena at the
academies suggests a need for further investigation. This study can address one such
initiative toward innovation at an academy, specifically the learning focus currently
emphasized at the Air Force Academy (Born, 2007).
The fourth and perhaps most pressing need for research involves the hope that
such research will contribute to the preparation of future military leaders. The world
needs military leaders who are well-prepared to engage a diverse world, requiring critical
thinkers, intellectually curious world citizens, and intrinsically motivated scholars,
interested in life-long learning (Wakin, 1998; Forest, 2003). This research aimed
specifically to address those motivations and the perceptions of pedagogical practices that
influence them. Military academies remain accountable for stewardship of taxpayer
dollars, providing a quality education, and preparing military leaders who wield great
power in a challenging, diverse world.

6

1.2 Purpose of the Study
The purpose of this study was to aid in the improvement of education at the
service academies. This study serves several stakeholders: academy students, academy
faculty, and all those who depend on the U.S. military.
By examining the relationships between students’ perceptions of pedagogical
practices and students’ motivations in academics at one service academy (Air Force),
new knowledge has emerged regarding these relationships. This may be useful for all
U.S. service academies, which share similar challenges regarding competing tensions for
student time and the desire to improve educational methods (Forest, 2003). It is hoped
that this study helps the academies to empirically, more accurately define their challenges
and to target areas where they can maximize their effectiveness in educating and
motivating students. Such research might not only aid academy educators in their work
but, more importantly, may also improve the quality of education experienced by
academy students. Research could also help answer those calls for accountability in postsecondary education, specifically regarding the service academies (Stewart, 2003a). My
research was aimed at partnering with the academies in their ongoing initiatives—to help
them best serve their students, the taxpayers, and the world they engage.
By examining the core courses at the Air Force Academy, this study assessed the
state of perceptions of learner-centeredness and motivations and examined the existing
challenges within the core academic offerings, which are considerable at the academies.
From this, Air Force and other academy educators may glean some useful knowledge to
help them focus future efforts toward pedagogical innovation.

7

This study also helped fulfill my personal passion to “lay my hand to the wheel”
and come alongside academy educators and improve the academy experience. My
experiences as a 1988 graduate of the United States Air Force Academy (hereafter, the
Academy or USAFA), as a 20-year officer in the Air Force, and as a staff member at the
Air Force Academy, informed and influenced this research. As a Western European
History major, taking classes like electrical engineering and thermodynamics at the
Academy, I often searched for meaning and motivation in the classroom. I am grateful for
the education I experienced there, and my gratitude and pride compelled me to contribute
to its continuous improvement.
1.3 Conceptual Models
Figure 1 depicts the original conceptual model associated with the Assessment of
Learner-Centered Practices (ALCP) Survey, College Student Version (Appendix B), and
Figure 2 shows the modified conceptual model used in this study. Both are discussed
more extensively in Chapters 2 and 3. The main features of this study are shown by the
heavy solid lines in the diagrams, with Figure 2 showing the inclusion of the class year
and extrinsic motivations. Note that student achievement is depicted as a variable. This
study’s research questions are not focused on student achievement (grades), however
correlations with students’ expected or achieved grades are briefly discussed for the
purpose of suggesting future research possibilities and enabling comparisons with other
research.
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Instructor Characteristics

Learner-Centered
Instructor Beliefs and
Assumptions
•Learner-centered beliefs
about learning, learners,
and teaching
•Non-learner-centered
beliefs about learners
•Non-learner-centered
beliefs about teaching
and learning

Peer Instructor
Perception of Practices

Administrator/Faculty Perceptions of
College Policies, Practices, Culture

Instructor Perceptions of Practices
(same as student domains below)

Discrepancies

Student Achievement
and Learning
Outcomes

Practices

Student Perceptions of Teacher
Practices
•Establishes Positive Interpersonal
Relationships
•Adapts to Class Learning Needs
•Facilitates the Learning Process
•Encourages Personal Challenge
and Responsibility
•Provides for Individual and Social
Learning Needs

Student Motivation
•Self-efficacy
•Active learning strategies
•Epistemic curiosity
•Task mastery goals
•Effort avoidance
strategies
•Work-avoidance goals
•Performance goal
orientation

Assumed link
Not part of current study

Figure 1. Conceptual framework (Adapted from McCombs (2004), Pierce et al.
(2002, 2004), and McCombs & Miller, (2009)).
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Instructor
Characteristics

Administrator/Faculty
Perceptions of College
Policies, Practices, Culture

Instructor Perceptions of
Practices (same as student
domains below)
Learner-Centered
Instructor Beliefs
and Assumptions
•Learner-centered
beliefs about
learning, learners,
and teaching
•Non-learnercentered beliefs
about learners
•Non-learnercentered beliefs
about teaching
and learning

Peer Instructor
Perception of
Practices

Discrepancies

Practices

Class
Year

Perceptions of
Learner-Centered
Practices
•Establishes Positive
Relationships and a
Positive Climate for
Learning
•Individualizes
Instruction to Unique
Learning Needs
•Facilitates the Learning
Process
•Encourages Personal
Challenge and
Responsibility
•Provides for Individual
and Social Learning
Needs
Hypothesized
relationships
Not part of study;
assumed link
Hypothesized moderating
relationships

Student
Motivation
•Self-efficacy
•Active learning
strategies
•Epistemic
curiosity
•Task mastery
goals
•Performance
goal orientation
•Effort avoidance
strategies
•Work-avoidant
goals

Student
Achievement

Extrinsic Motivations to Remain at
the Academy
•Remain for fully-paid tuition
•Remain for guaranteed employment
after graduation
•Remain for opportunity to attend
pilot training after graduation
•Remain to serve country
•Remain to please parent(s)

Figure 2. Conceptual framework for Air Force Academy study (Adapted from
McCombs (2004), Pierce et al. (2002, 2004), and McCombs & Miller, (2009)).
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Note. This figure is a revision of the full conceptual model usually associated with ALCP
research. See Figure 1 for the original model.
1.4 Research Questions
This research examined areas currently targeted by the academies—regarding
optimizing their core academic offerings and improving the currently-sought innovations
within their faculty development and academic assessment areas (Born, 2007; CTE,
2008; Evans, 2008; Jones, et al., 2008; Teaching and Learning Center, 2008a, 2008b;
O’Connor, 1993; Redig, 1992). To do so, the study assessed perceptions of learnercentered practices and the relationship to student motivation in core academic classes at
the United States Air Force Academy, using the ALCP.
The study addressed the following research questions:
1.

What are the levels of cadets’ perceptions of the five domains of learnercentered practices and levels of motivation in seven domains of motivation in
core courses at the United States Air Force Academy?

2.

What is the relationship between cadets’ perceptions of five domains of
learner-centered practices and seven domains of cadets’ motivation in
Academy core courses?

3.

Is there a statistically significant difference in academic motivations by class
year?

4.

Does class year correlate with academic motivation for cadets in Academy
core courses?

5.

Do extrinsic motivations to remain at the Academy correlate with academic
motivation for cadets in Academy core courses?
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6.

Does class year moderate the relationship between perceptions of learnercentered practices and academic motivation for cadets in Academy core
courses?

7.

Do five extrinsic motivations to remain at the Academy moderate the
relationship between perceptions of learner-centered practices and academic
motivation for cadets in Academy core courses?
1.5 Significance

Most prominently, this study can provide empirical data in an educational context
that needs a greater research base. Very few studies are widely available that examine or
assess learner-centeredness or motivation at the service academies (Forest, 2003). While
there are dozens of studies in post-secondary education surrounding student motivation
and learner-centeredness, it is difficult to generalize their findings to a service academy
context, given the vast differences between a service academy and civilian colleges and
universities. More concrete research on service academies may help academy educators
confirm or deny their current intuitions and can identify blind spots or dispel
misconceptions that have been perpetuated by other research (i.e. research in civilian
institutions).
This study adds to the growing body of research in learner-centered education and
motivation literature. Both are largely devoid of research in military contexts. As the
literature review will show, learner-centered education was a trend that emerged
prominently in the mid-1990s and continues with great vigor today. This study partnered
with those who promote that trend (specifically, the Air Force Academy and Barbara
McCombs, a contemporary pioneer in learner-centered education) and may provide a
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piece of the research base that promotes the legitimacy of learner-centered practices.
Current post-secondary learner-centered studies do not include the service academies,
and this study will provide yet more diversity and evidence in the research on learnercenteredness.
Additionally, this study may also help confirm or deny “conventional wisdom”
regarding the academies’ educational environments. As the literature review shows,
motivation literature widely suggests the links between choice, control, learner-centered
practices, achievement, and motivation, yet the service academies seem to defy that
wisdom in their practices and also in the realities of their students’ achievement,
persistence, and motivation. Their students persist and demonstrate a high level of
achievement, considering the requirements of a service academy education (Stewart,
2003a, 2003b; HQ USAFA/XPX, 2005), despite having limited choice and control. This
study will assess those motivations and the relationship to cadets’ perceptions of learnercentered practices. Through this, the study may help academies more accurately
characterize their environments and take focused action to improve.
1.6 Limitations
This study is limited by the following (also see Chapter 3 for further limitations
and assumptions):
1. This study’s findings may not be easily generalized to other post-secondary
populations, given the distinct and unique nature of a service academy.
2. The participants were drawn only from core courses at the Air Force
Academy. The findings will only be useful in the context of required (core)
educational offerings at the service academies.
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3. A small proportion of the student data (n = 32 of n = 731 total) were from a
variant of the core courses, called the Scholars Program, which are
pedagogically different but the same in content and subject matter as other
core courses.
4. This study did not consider specialized majors courses at the Academy and the
motivation and practices used therein.
5. The self-report nature of the surveys used was dependent upon cadets’ honest
replies. Academy cadets’ busy schedules, their desire to finish the survey in
minimum time to obtain extra credit, and any cadet inclination to give the
“right answer” or the “cynical answer” may have been a factor. Response sets
toward acquiescence and social desirability were possible (Isaac & Michael,
1995).
6. This study measured perceptions of learner-centered practices and did not
measure actual practices themselves. Although, the importance of the
influences of student perceptions on student outcomes are assumed and welldocumented (Pierce, Holt, Kolar & McCombs, 2004; McCombs & Miller,
2007).
7. Cadets were asked to rate courses they currently were enrolled in or had taken
in pervious semesters, and it is possible that they did not accurately recall their
classroom perceptions and motivations.
8. Correlations and regressions and the ANOVAs based on those (the methods
used in this study) are not evidence of causality. The associations and
relationships demonstrated by the data at best suggest areas for future research
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into causality. However, pure causality is difficult to prove. The correlations
and regressions from this study may simply provide a compelling beginning
for discussion and future research. Additionally, regressions are imperfect
predictions (Bobko, 2001).
9. The survey questions on perceptions of learner-centered practices showed
high collinearity between these variables. In some instances, aggregating them
into a “learner-centered composite” may have been more useful but also less
informative than examining the individual influences of each learner-centered
domain.
10. As a result of six principal component factor analyses, two domains of
perceptions of learner-centered practices were renamed and all five domains
were redefined according to what survey items contributed to the domain.
This re-definition of the domains does not allow a perfect one-to-one
comparison of this study with past studies. However, some comparisons of
this study’s means and standard deviations and correlations with the originally
–defined definitions and national validation data based on the original
definitions are included in this paper. Largely, the re-defined domains of
perceptions of learner-centered practices are considered analogues to the
originally-defined domains throughout this study’s findings and conclusions.
11. Little data on specific professors are included in this study, although past
research shows that those data may contribute much to the conceptual model
of the relationships governing learner-centeredness and student outcomes in a
classroom. Additionally, there is no way to ascertain the heterogeneity of the
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professorate from which the student data derive, other than to know that the
data come from 23 different courses. Chapter 4 has a table (Table 14) of some
preliminary instructor data; that table shows the information ordinarily
collected from teachers in an ALCP administration.
12. The populations sampled by these surveys were likely skewed and highly
specific. The volunteer nature of the participants, the skewed demographics of
the Air Force Academy in gender, race, and academic ability (HQ
USAFA/XPX, 2005), and the purposive sampling of the participants from a
specific pool of cadets seeking extra credit for participating in surveys may
have impacted survey responses (Isaac & Michael, 1995).
13. The significant influences of culture, gender, and other demographics cannot
be accounted for in this study. Prior learner-centered research has found
gender and ethnicity yielding mostly non-significant relationships regarding
the relationships and levels of perceptions of learner-centered practices and
motivation (Weinberger & McCombs, 2002), and extant literature suggest
none at the academies, however, they are not excluded. Very little
demographic data was collected in these surveys, due sensitivities of
regarding the collection of this data in an academy context.
1.7 Definitions
Academy: When capitalized, this refers to the United States Air Force Academy,
the primary site of this study.

16

academic motivation: This is used in places to distinguish motivation in
academics from five extrinsic motivations to remain at the Air Force Academy, which
will be measured in this study and may influence academic motivation.
Assessment of Learner-Centered Practices or ALCP survey: This is a survey
developed by Dr. Barbara McCombs in the late 1990s for use in assessing motivation and
the constructs that underpin the American Psychological Association’s 14 LearnerCentered Principles (Appendix A; survey at Appendix B and Appendix C). This will be
the primary instrument used in this study.
cadets: Students at the United States Military Academy and the United States Air
Force Academy are called cadets. For this study, the term cadets refers to students at the
Air Force Academy. When appropriate, the terms students and cadets are used
interchangeably.
core course: These are required academic courses at the service academies. The
total number of required academic core credits at the academies ranges from 80 to 101
out of about 145 credit hours required for graduation—a considerable portion of their
curriculum. Army and Air Force core curricula are at Appendix D.
learner-centeredness: This refers to the research-validated practices that minister
to students’ educational needs and have a demonstrated link to students’ motivation.
service academy: These are any of the following: the United States Military
Academy at West Point, New York (West Point), the United States Naval Academy at
Annapolis, Maryland, and the United States Air Force Academy at Colorado Springs,
Colorado. These are the primary foci of the study. However, the eventual research is
intended for use in any educational environment that resembles these institutions,
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including the Merchant Marine and Coast Guard academies, as well as the Citadel and
Virginia Military Institute.
motivation: This is used interchangeably throughout the text to refer to motivation
in general, to the collected constructs throughout literature that researchers use to define
motivation, and to both positive and negative motivation constructs in the seven domains
defined by the ALCP, namely, self-efficacy, active learning strategies, epistemic
curiosity, task mastery, effort avoidance strategies, work avoidance goals and
performance goal orientation. Primarily, this is used to refer to motivation in the context
of academics and education.
negative motivation: This term is usually used when referring to the negative
motivation composite analyzed in this study, which consists of work avoidance goals and
effort avoidance strategies.
positive motivation: This term is usually used when referring to the positive
motivation composite analyzed in this study, which consists of a composite of measures
of self-efficacy, active learning strategies, task mastery and epistemic curiosity.
researcher(s); This variously refers to myself, the Director of Academic
Assessment at the Academy, and/or Barbara McCombs. In the singular, it is a reference
to myself.
Scholars Program: These are core courses offered to Air Force Academy students
who have demonstrated academic talent and interest above and beyond their peers.
Scholars courses mirror the subjects offered in the non-Scholars core courses, but the
pedagogical methods involved enable students to pursue a deeper level of scholarship
than their counterpart non-Scholars core courses.
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student outcomes: This term is used interchangeably throughout the paper to
mean the outcomes deliberately planned by the academies but mostly to mean
achievement and/or motivation—both of which are seen as positive outcomes influenced
by learner-centered practices.
USAFA: This is the common abbreviation for the United States Air Force
Academy.
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CHAPTER 2: LITERATURE REVIEW
This literature review explicates research and scholarly essays of experts in the
fields of learner-centeredness, motivation, and service academy learning environments.
The review will discuss the paradigm shift toward learner-centeredness in the United
States, the concepts that define learner-centeredness, the American Psychological
Association’s work with learner-centeredness, Barbara McCombs’s instrument for
measuring motivation and perceptions of learner-centered practices, the motivational
theories that underpin the instrument, and the unique motivational challenges of the
learning environments of service academies. The findings of the review suggest the need
for research on learner-centeredness and motivation at service academies.
This literature review was conducted via literature search engines available from
the University of Denver’s Penrose Library (e.g. ERIC, JSTOR, Academic Search
Premier) and Google Scholar, mainly using the terms “military academy” and “learnercentered,” with extensive use of others’ bibliographical references on motivation
literature. Books on learner-centered education and academic motivation were primary
sources of knowledge and further bibliographic references.
2.1 Learner-Centered Education
2.1.1 Paradigm Shift
The shift toward learner- or learning-centeredness (hereafter L-C or learnercentered/-ness) that occurred in the United States in the mid-1990s had its roots in the
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humanistic, student-centered principles advanced centuries ago by Confucius, John
Locke and Jean-Jacques Rousseau; at the turn of the 20th century by Lev Vygotsky, Jean
Piaget and John Dewey; and in the 1960’s and 1970’s by Carl Rogers, Arthur Combs,
Paulo Freire and feminist scholarship (Cornelius-White, 2007; Freire, 1970; Henson,
2003). Essentially, those philosophers and educators emphasized the student—the
student’s needs, experiences, nature, and learning environment (Henson, 2003).
However, national anxiety over Sputnik ushered in a shift away from the “progressive,”
humanistic, student-centered ideas of the early 20th century (Henson, 2003). The shift was
toward educating for the deterministic, positivist, test-oriented sciences that would help
the United States attain scientific dominance (Henson, 2003). More recently, bell hooks
and Arthur Chickering have advanced some highly-regarded ideas about engaged
pedagogy and recommendations for teaching undergraduates from a L-C perspective
(hooks, 1994; Walczyk & Ramsey, 2003).
However, a 1995 Change article by Robert Barr and John Tagg is extensively
quoted and widely acknowledged in learner-centered scholarship as a seminal article that
precipitated a shift back to the learner (Cross, 2001; Howell, 2002; Weimer, 2002).
Comparing the learning paradigm to the instruction paradigm, Barr and Tagg (1995)
called for a re-examination of the mission and purposes, criteria for success, structures,
theories, definitions of productivity, and the nature of roles in education. They exhorted
educators to talk less about quality instruction and more about quality learning (Barr &
Tagg, 1995). The article opened the eyes of educators to the positive aspects of
empowering the learner versus the traditional methods of empowering only the teacher
(Weimer, 2002; McKeachie, 1997; Rovai, 2004).
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Several concurrent influences compelled the shift toward L-C education. As
mentioned, there was the Nation at Risk “wave” (O’Banion, 2002, p. 301), with
increasing calls for accountability and better educational experiences (McCombs, 2003b).
The mid-1990s trend toward improvements in higher education was also clearly
influenced by the quality improvement movement (Huba & Freed, 2000; O’Banion,
2002). There was increase in “teaching tips” types of books and teacher workshops
focusing on student needs (Cross, 2001). Notably, accrediting and oversight institutions
came alongside colleges and universities, not to threaten and impose standards, but to
guide and assist, as institutions began shifting toward learner-centeredness (AAC&U,
2002, 2007; Doherty et al., 2002; NPEAT, 2000). There was also a growing scholarship
surrounding how to attend to the wide diversity of student learning needs—learning
styles, race/ethnicity, and gender differences (Cross, 2001; Ginsberg, 2005; Kolb, 1981;
Montgomery & Groat, 1998; Schroeder, 1993). Yet, a more robust definition of learnercenteredness may give a better understanding of this paradigm shift.
2.1.2 Learner-Centeredness Defined
2.1.2.1 Is person-centered.
Throughout the broad scholarship on learner-centeredness, some general
constructs or concepts emerge. Learner-centeredness is primarily a person-centered
approach, with an emphasis on the student and a concurrent consideration of the teacher
as learner (Henson, 2003; Cornelius-White, 2007; McCombs & Miller, 2007; Orchard,
2007). As such, a concentration on the relationships between the student and teacher
within the learning environment helps define learner-centeredness as a holistic, systemsoriented philosophy (Wheatley, 1999; McCombs & Miller, 2007). Thus, learners,
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learning, teachers and the environment do not exist in isolation. If one seeks to improve
student outcomes, they must all be considered simultaneously as parts of a living system
that relate and react to each other (Cornelius-White, 2007; McCombs, 2003b; Robertson,
2001). Cooperation, collaboration, and support mark the learner-centered classroom (Barr
& Tagg, 1995; Huba & Freed, 2000; McCombs, 2003b). Weimer (2002) writes that
sharing power and empowering students is an important component of learnercenteredness. Teacher-centered, banking or transmission methods of education are
exchanged for interactive, participatory practices (Freire, 1993, hooks, 1994; Schuh,
2004). Education becomes something done in a system with students, not to them
(Weimer, 2002).
Additionally, the person-centered psychology of Rogers and Combs, which has
influenced L-C education, also recognized that the students’ perceptions of themselves,
their teachers, and the classroom environment have a greater influence on student
outcomes than any “objective” measure of reality (Henson, 2003). In the extensive L-C
research of Barbara McCombs and her colleagues, learners’ perceptions account for up to
60 percent of the variance in student outcomes. Thus, the focus in L-C pedagogy is on the
students’ experiences and perspectives rather than the teacher’s (McCombs & Lauer,
1997).
2.1.2.2 Attends to student differences.
Another key feature of L-C education is that it acknowledges diverse student
characteristics (McCombs, 2003c). A legion of student differences in demographics,
cognitive development, learning styles, motivations, and experiences may impact each
student’s outcomes (Knight, 2004; Kolb, 1981; Montgomery & Groat, 1998; Perry,
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1997b; Schroeder, 1993). Howard Gardner’s research on multiple intelligences has also
advanced this idea (McCombs, 2003a). Of course, L-C education considers the cognitive,
affective, and psychomotor, as well as visual, auditory, kinesthetic, and reading
preferences (Vella, 1994).
Awareness of the many differences that impact outcomes is an important first step
in attending to differences (Doherty et al., 2002). Several studies and experts in the field
have highlighted the potential differences and their influences on student outcomes.
Ginsberg (2005) makes a case for attending to cultural and ethnic reactions to learning
and promotes a model for culturally responsive teaching that positively influences student
outcomes. House (2003) found that differing self-concepts were significantly correlated
with differing achievement among American Indian/Alaska native students. Moreover,
Zusho, Pintrich, and Cortina (2005) argue that, “there is reason to believe that
individualistic and collectivistic cultures may differentially support appetitive [seeking]
and aversive [avoiding] motivational processes respectively” (p.143). In their study of
Asian American and Anglo American students, they found significant differences in
achievement motives between ethnic groups. Zusho, Pintrich, and Coppola (2003) found
in a study of college chemistry students that motivation declined across the semester but
that higher achieving students had less of a decline. Kolb (1981) discusses how we
become more reflective and analytic with age. Regarding students’ differing values and
concepts of learning, Pillay and Boulton-Lewis (2000) found that students entering
college immediately after secondary school had different conceptions of learning than
students who had more life experiences or who had held jobs (Pillay, 2002; Pillay &
Boulton-Lewis, 2000). Similarly, in a meta-analysis of studies in training motivation,
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Colquitt, Lepine, and Noe (2000) found that students’ differing attitudes and experiences
toward training before training impacted motivation during training. Rowold (2007) and
O’Connor (1993) found that the personality traits like extraversion and agreeableness
predicted motivation to learn. In a study of 63 West Point cadets, Hancock (1994, 2002)
found that matching direct and non-direct teaching behaviors led to increased motivation
for low and high conceptual level students, respectively. While some research promotes a
congruence between teachers’ teaching styles and students’ learning styles, Spoon and
Schell (1998) found that adult learners in GED classes were so motivated to complete
their degrees, that learning style mismatch between them and their teachers did not matter
as much. Researchers have also noted the differences in motivation and interest across
disciplines and academic majors (Breen & Lindsay, 2002; Felder & Brent, 2005; Glynn,
Taasoobshirazi, & Brickman, 2006; Jones & Crawford, 2005) and between course
formats (Vakili, 2004; Ironsmith, Marva, Harju, & Eppler, 2003). Here, mismatches in
style and interest especially influence student outcomes (Felder & Brent, 2005; Jones &
Crawford, 2005). Plainly, L-C educators face an enormous constellation of student
differences requiring a multitude of L-C practices.
Learner-centered educators put a premium on meeting the individual learning
needs each student brings to the environment. Learner-centered literature often repeats a
well-worn mantra which rejects the “one size fits all” approach to education (DeakinCrick & McCombs, 2006; McCombs, 2003a; Zimmerman, 1998). McCombs suggests
that being learner-centered and adjusting to students’ needs has no set formula, but varies
by student and by classroom (Deakin-Crick & McCombs, 2006; McCombs, 2004).
According to McCombs (2004b):
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…”learner-centeredness” is not solely a function of particular instructional
practices or programs. “Learner-centeredness” is a function of learner perceptions
which, in turn, are the result of each learner’s prior experiences, self-beliefs, and
attitudes about schools and learning as well as their current interests, values, and
goals. Learner-centered as a concept also relates to the beliefs, dispositions, and
practices of teachers. Thus, the quality of learner-centeredness does not reside in
programs or practices by themselves but is a complex interaction of qualities of
instructional practices and teachers, as perceived by individual learners. (p.4)
Additionally, according to McCombs, “learner-centeredness is in the eye of the beholder”
(Deakin-Crick & McCombs, 2006, p. 427). Bain (2004), Weimer (2002), Pratt (2005),
and others agree with McCombs and Lauer (1997) that, “the most effective teachers in
different subject areas do not look the same” (p.19).
Adjusting to these student perceptions and varied needs is at the heart of learnercenteredness. Kuh (1996) quotes Sorcinelli (1991, p. 21), who said, “Faculty who show
regard for their students’ unique interests and talents are likely to facilitate student
growth and development in every sphere—academic, social, personal and vocational.”
Finally, L-C educators also seek to meet the whole spectrum of student needs, so that no
one way of knowing, demographic, class or gender is privileged over another (McCombs,
2003a).
2.1.2.3 Considers relevance to the student and student interests.
Learner-centered education attends to two prominent components of student
differences—relevance to the student and student interest. When learning is uninteresting
and irrelevant, which frequently happens in today’s schools (McCombs, 1997b), research
shows that student outcomes are negatively influenced. Glynn and colleagues (2006)
found in a study of that college sciences students’ motivation and achievement were
influenced by students’ belief in the relevance of science to their careers. In a meta26

analysis of 256 motivational studies, Colquitt and colleagues (2000) found that valence of
a subject had a strong relationship to motivation. Breen and Lindsay (2002) argue that
students’ sources of enjoyment and their affect for a subject will impact motivation. Bain
(2004; Personal communication July 9, 2008) contends that students may not even know
they are interested in a subject—but that it is the L-C educator’s responsibility to help
establish relevance and motivation, which eventually leads to deep learning and adaptive
motivation (McCombs, 2003a). Sansone and Harackiewicz (2000) have found that once
interest and value of a subject are established, attention and effort will be sustained.
Weimer (2002) says we must “make students thirsty” (p. 103) and that we have an
obligation once student interest is piqued to provide them with adequate resources and
support to follow through on that interest. Motivation (especially intrinsic motivation—
discussed later) is thus seen as a function of personal meaningfulness (interest/valence)
and choice (Deci, Vallerand, Pelletier, & Ryan, 1991; McCombs, 1997b; McCombs and
Miller, 2007). Promoting that meaning and providing that choice is the task of the L-C
teacher.
2.1.2.4 Provides choice and control.
Learner-centered education endeavors to give students a sense of control by
allowing for choice. Individuals have an innate need for control (Sansone &
Harackiewicz, 2000), and research has shown that students with greater sense of control
have better academic records and better academic self-regulating processes (Zimmerman,
1994a; Corno, 2001; Perry, 2001; McCombs, 2003a; McCombs & Miller, 2007).
Zimmerman (1994) contends that when students are allowed to decide the why, what,
how, and where of learning, performance is enhanced, but that they cannot display their
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self-regulatory skill when they have no control or choice (1998). This allowance for
choice is congruent with Weimer’s (2002) L-C recommendations about sharing power
with students and McCombs’s and Miller’s (2007) admonition toward student voice in
the classroom.
Perry (1997a) suggests that control may possibly be as important as intelligence,
social class, or discipline knowledge in influencing student outcomes. A perceived lack
of control is associated with learned helplessness, where students are resigned, apathetic,
and unwilling to exert effort (Pintrich and Schunk, 1996). Perry’s studies have shown that
there is a significant interaction between classroom instruction and perceived control,
with helpless students and those with low perceived control unable to benefit from
effective instruction, and seemingly bright students failing due to low control (Perry,
1997a; Perry, Hladkyj, Pekrun, & Pelletier). In fact, the mere reward/threat of grades and
outside (extrinsic) motivators can signal control imposed by others and can reduce one’s
perceived sense of control. Also, a constant imposition of external control can lead to
students who are simply unable to function without teacher-imposed control (Knowles,
Holton, & Swanson, 1998; Weimer, 2002).
2.1.2.5 Gives students responsibility for learning.
To the extent that L-C educators allow students to have choice, it naturally
follows that students then may and must assume responsibility for learning outcomes.
Learner-centered education seeks to empower and challenge students by giving them
responsibility (Weimer, 2002; McCombs, 2003a; McCombs & Miller, 2007). It is also
reciprocal and relational, with students and teachers as partners in learning (McCombs,
2003c). Remaining accountable, being active not passive, setting personal goals,
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performing self-assessment, and planning methods of study and learning—are all ways LC educators hope students will assume responsibility for their learning (Kuh, 1996;
Weimer, 2002). When students are responsible for deciding their own learning destinies,
they learn to not rely on control provided by the teacher and/or the system (Knowles,
Holton, & Swanson, 1998; Rovai, 2004). McCombs (2003b) states:
Even if teachers are held responsible for student learning, it is the student who
makes the decision to learn. Teachers cannot make learning happen; they can
encourage with a variety of incentives, but teachers know well that many
incentives (e.g., grades, fear of discipline) work only for some students. When
teachers overly control the learning process, they may get compliance, but they
won't get responsibility. (p. 603)
2.1.2.6 Promotes metacognition and active learning.
When students have choice and control and take responsibility for their own
learning, they may then be able to think more about their own thinking and learning. This
act of metacognition is essential to L-C education (Bain, 2004). Additionally,
metacognition is tied to actively seeking new knowledge, planning, and devising learning
strategies that enable more efficient study (McCombs, 2003a; Duncan & McKeachie,
2005). Students’ awareness of and confidence in their intellectual abilities enables them
to rely on themselves more and the teacher less, and it enables them to more actively
engage in learning.
But merely allowing students choice and control may not by itself be enough to
promote their metacognition. In studies on students’ metacognitive skills in physics
classes, Elby (2000) argued that students frequently do not know what they know and are
unaware of their own thinking strategies. Paris and Paris (2001) suggest several ways
teachers can promote students’ metacognitive skills by encouraging students to use self29

appraisal techniques, reflect on their learning, seek evidence of progress, monitor
comprehension, manage time and effort, and set goals. Specifically, Ley and Young
(2001) suggest that L-C teachers can help learners manage distractions; create activities
that promote metacognition, like concept mapping and outlining; use instructional goals
and feedback to enable students to self-monitor; and provide learners with ongoing
evaluation information to help them self-evaluate.
2.1.2.7 Embraces collaborative and problem-based learning.
As an outgrowth of the student’s metacognition and active learning, L-C
education embraces both collaborative (or cooperative) and problem-based learning
(Cross, 2001). While usually no specific method of teaching or learning is necessarily
learner-centered, research shows some practices may be more learner-centered than
others, and problem-based learning is one such practice (Pierce, Holt, Kolar, &
McCombs, 2004). Research also shows that cooperative learning can be more effective in
promoting learning and motivation than working alone (Pintrich & Schunk, 1996). When
students are engaged and involved, studies show that greater time on task results in
positive outcomes (Weimer, 2002). Stefanou and Salisbury-Glennon (2002) found that
collaborative learning communities led to positive changes in motivation and increases in
metacognitive and active learning strategies.
Essentially, working with others and solving ill-defined problems (problem-based
learning) promotes deep learning with an element of personal agency (autonomy) and
ownership (Millis, 2002). Through participation, students actually re-create the content
(Vella, 1994). Collaborative learning also ministers to the social learning needs of the
student, which are crucial in L-C classrooms (Knowles et al., 1998; McCombs, 2004).
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Millis (2002) argues that peers working together may surpass the ability of readings,
lectures or the influence of the teacher to promote enjoyment and deep, long-lasting
learning.
2.1.2.8 Focuses on learning outcomes.
With such a focus on the learner, learning is not ignored in L-C education, and LC educators do whatever is necessary to influence positive student learning. Deep
learning versus surface learning is, in fact, the coveted goal of L-C education (Weimer,
2002; Bain, 2004.) While L-C education seeks a shift away from the traditional emphasis
on lectures and content, lectures and content are not categorically excluded (Weimer,
2002; Boldt, 2005). Instead, they are used as vehicles for meeting students’ needs and
learning goals (Weimer, 2002). Dr. Ken Bain (2004) conducted a 15-year study of over
100 college educators, 63 of whom were identified via a variety of confirmatory data as
the “best.” While the traditional methods of transmission (Schuh, 2004) and banking
mainly emphasize content, Bain states that the best college teachers “teach less, better,”
using content merely as a vehicle and seeking whatever methods that gain a student’s
attention, establish relevance, boost motivation, and lead to deep learning (K. Bain,
personal communication July 9, 2008). Bain and others encourage pedagogy that leads to
deep, life-long, long-lasting learning, in contrast with the rote memorization and
regurgitation for tests—“academic bulimia”—promoted by traditional education (Aretz,
1996; Bain, 2004). Again, learner-centeredness is not about what the teacher teaches but
about what the student learns.
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2.1.2.9 Places a premium on knowledge of teaching and learning.
Thinking about teaching and knowing about learning are two ideas central to the
general definition of L-C education (McCombs and Whisler, 1997). In their 2000 report,
the National Partnership for Excellence and Accountability in Teaching (NPEAT) states
that professional development is key to becoming more learner-centered (NPEAT, 2000).
It is the L-C teacher’s obligation to know about learners and learning and to think about
more effective ways to teach a variety of students (Doherty et al., 2002; NPEAT, 2000;
Pillay 2002). This charge includes knowing whether lecture, group work, enthusiasm, or
adaptation to learning style are needed to positively impact student outcomes
(McKeachie, 1997; Pratt, 2005). Through professional development and subsequent
assessment, teachers can impact the learner-centeredness of their own beliefs and
practices (McCombs, 2003a). Teachers ought to embrace the sentiment that all students
can learn (Bain, 2004; Brown, 2003) and should never find themselves saying,” I taught
them, but they didn’t learn” (Biggs, 1999; Jones et al., 2008).
2.1.2.10 Assumes a constructivist orientation.
Finally, knowing about how students construct knowledge is one of the
foundational ideas within L-C education. Constructivism was popularized in the writings
of Lev Vygotsky and advanced by John Dewey (Henson, 2003). Constructivism contends
that in order to learn, people construct knowledge from past and personal experience
through active seeking and interpretation (Henson, 2003; Cornelius-White, 2007). Thus,
the problem-based learning, cooperative learning and discovery learning methods used by
L-C teachers today have roots in Vygotsky’s ideas (Weimer, 2002; Brown, 2003;
Henson, 2003). In L-C education, teachers recognize that students’ perceptions of the
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world will be personal and unique, and that a series of learner-centered experiences will
help them construct knowledge based on prior experiences, thus, L-C teachers customize
curriculum to aid their students’ construction of knowledge, which Rovai (2004) found
successful in the online college environment. Learner-centered teachers believe that not
only are students able to learn, but they want to learn in order to make sense of the world
(McCombs, 2003b). Uno (1999) describes six principles that are incorporated as a result
of this constructivist perspective: (a) students must perceive the material as important, (b)
students must act on the information at a deep level, (c) students must relate new material
to something they already know, (d) students must continually update and check their
new understandings, (e) new information will not automatically transfer to new contexts,
and (f) students will become autonomous learners if they are aware of learning and are
able to think about thinking (metacognition). Thus, the implication for L-C educators is
that they seek to understand how learners construct knowledge, and they build learning
experiences that fit individual student needs, e.g. through the use scaffolding, guided
practice, repetition, and review (Brown, 2003).
With these general characteristics of the learner-centered movement in mind, we
now turn to the work of the American Psychological Association and Barbara
McCombs’s resultant research in learner-centeredness.
2.2. APA Learner-Centered Psychological Principles
2.2.1 History and Development
In 1990, partly due to calls for standards and accountability in U.S. education, the
American Psychological Association appointed a task force to draw up a list of
psychological principles that accounted for the best known practices in education
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(McCombs, 2004; McCombs & Miller, 2007). The research drew on over a century of
research in many fields, including psychology, education, sociology, and brain research
(Alexander & Murphy, 1998; McCombs & Miller, 2007). From this, a list of 14 learnercentered principles in 4 research-validated domains emerged and was adopted in 1997
(McCombs & Miller, 2007) (Appendix A). Drafts of the list were widely disseminated
and reviewed by researchers and practitioners PreK-20 (McCombs, 2003b). These
principles, which are broadly concerned with the context and conditions of learning, are
intended to aid in designing programs and policies that minister to the needs of learners
throughout the learning community (Deakin-Crick & McCombs, 2006). Instructional
strategies, curriculum, assessment, teacher preparation, and policy may all be influenced
through use of the principles (McCombs & Lauer, 1997).
2.2.2 Domains and Principles
The principles apply to learners of all ages holistically (McCombs, 2003b). The
principles and the four domains—metacognitive and cognitive, affective and
motivational, developmental and social, and individual differences—echo many of the
defining characteristics of learner-centeredness already discussed. Characteristic of the
spirit of the mid-1990s paradigm shift, the principles are distinctly learner-focused. The
introduction to the principles states, “They (principles) focus on psychological factors
that are primarily internal to and under the control of the learner rather than conditioned
habits or physiological factors. However, the principles also attempt to acknowledge
external environment or contextual factors that interact with these internal factors” (APA,
2008).
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It was these principles and domains that laid a foundation for Barbara McCombs’s
research in learner-centeredness and the development of the Assessment of LearnerCentered Practices survey, which we discuss next. It must be noted that much of what has
already been mentioned about the L-C movement is embraced in McCombs’s work.
2.3. The Assessment of Learner-Centered Practices Survey and Research
2.3.1 History
McCombs was among those assigned to the original 1991 APA task force that
drew up the original list of principles (McCombs & Whisler, 1997). In 1997, she and Jo
Sue Whisler published The Learner-Centered Classroom and School: Strategies for
Increasing Student Motivation and Achievement. The book’s summary of learnercenteredness is widely quoted in L-C literature and comprehensively captures the spirit of
L-C education and its relationship to the APA principles:
A learner-centered perspective is one that couples a focus on individual
learners—their heredity, experiences, perspectives, backgrounds, talents, interests,
capacities, and needs—with a focus on learning—the best available knowledge
about learning and how it occurs and about teaching practices that are most
effective in promoting the highest levels of motivation, learning, and achievement
for all learners…Being learner-centered is a reflection in practice of the LearnerCentered Psychological Principles—in the programs, practices, policies, and
people that support learning for all. (p. 9)
Thus, by McCombs’s definition, learner-centeredness is equal parts focusing on the
learner and focusing on knowledge about learning (McCombs & Miller, 2007).
Additionally, Deakin-Crick and McCombs (2006) state that when the principles are put
into practice, a teacher:
(a) include(s) learners in decisions about how and what they learn and how that
learning is assessed; (b) value(s) each learner’s unique perspectives; (c) respect(s)
and accommodate(s) individual differences in learners’ backgrounds, interests,
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abilities, and experiences; and (d) treat(s) learners as co-creators and partners in
the teaching and learning process. (p. 425)
Throughout McCombs’s subsequent research, perceptions of learner-centeredness have
been shown to meaningfully predict learner achievement and motivation (cf. McCombs,
2003c; McCombs & Miller, 2007, 2008).
In 1997, McCombs and Lauer developed and validated a survey that enables
assessment of learner-centered practices and their relationship to student outcomes. The
Assessment of Learner-Centered Practices2 (ALCP) allows teachers to assess: their
beliefs and assumptions about learners, students’ perceptions of teachers’ practices, and
differences in teacher and student perceptions of practice—in order to improve the gap
between student and teacher perceptions. The L-C conceptual model that is the basis of
the ALCP and that suggested the basis of my study is depicted in Figure 3.
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Instructor Characteristics

Learner-Centered
Instructor Beliefs and
Assumptions
•Learner-centered beliefs
about learning, learners,
and teaching
•Non-learner-centered
beliefs about learners
•Non-learner-centered
beliefs about teaching
and learning

Peer Instructor
Perception of Practices

Administrator/Faculty Perceptions of
College Policies, Practices, Culture

Instructor Perceptions of Practices
(same as student domains below)

Discrepancies

Student Achievement
and Learning
Outcomes

Practices

Student Perceptions of Teacher
Practices
•Establishes Positive Interpersonal
Relationships
•Adapts to Class Learning Needs
•Facilitates the Learning Process
•Encourages Personal Challenge
and Responsibility
•Provides for Individual and Social
Learning Needs

Student Motivation
•Self-efficacy
•Active learning strategies
•Epistemic curiosity
•Task mastery goals
•Effort avoidance
strategies
•Work-avoidance goals
•Performance goal
orientation

Assumed link
Not part of current study

Figure 3. Conceptual framework (Adapted from McCombs (2004), Pierce et al.
(2002, 2004), and McCombs & Miller, (2009)).
The correlations found by the original studies and through subsequent research
have validated the assumptions of the relationships between model’s elements (McCombs
& Lauer, 1997). Most significantly, teacher perceptions of their practices only accounted
for 4 to 15 percent of variance in student outcomes, but student perceptions account for
45 to 60 percent of the variance in student outcomes (McCombs, 2003a). Figure 4 shows
the relative strength of the L-C constructs’ correlations with student motivation and
achievement. The pyramid illustrates overlapping nature of the constructs, which all build
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on the foundation of creating interpersonal relationships, which research has shown to
have the strongest correlations to student outcomes (McCombs & Miller, 2008). In fact,
McCombs’s research has shown that creating interpersonal relationships has an even
stronger correlation to outcomes at the college level than at the lower elementary school
level, with the strength of the correlations in higher education usually progressing as
depicted in Figure 4 (McCombs, 2004; Pierce et al., 2004; McCombs & Miller, 2008).

Provides for
Social Needs
Encourages Personal
Challenge/Responsibility
Facilitates the Learning Process
Adapts to Class Learning Needs
Creates Positive Relationships

Figure 4. Pyramid of domains of perceptions of learner-centered practices in
college classrooms (McCombs & Miller, 2008).3
2.3.2 General Features of the ALCP
The ALCP is mainly intended as an assessment and feedback tool for teachers to
reflect on their own practices and beliefs and to assess students’ perceptions of learnercenteredness and their relationships to student outcomes, specifically, to motivation
levels (McCombs & Lauer, 1997; McCombs & Miller, 2007). These relationships, as
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depicted in the conceptual framework of Figures 1,2 (Chapter 1), and 3, are the heart of
this current study.
2.3.2.1 Assesses relationships to student outcomes.
In general, the instrument aims to help teachers understand practices that honor
learners’ perspectives and their needs for competence, control, and belonging (McCombs,
1997b). McCombs’s research and other studies have shown that practices that create a
positive climate for learning and positive relationships are the best predicators of student
outcomes (Weimer, 2002; McCombs, 2003a; Meece, 2003a; McCombs & Miller, 2007).
High learner-centered classes have the highest levels of achievement across gender and
ethnicity (McCombs, 2004), and when students are in a classroom they prefer, they
achieve more (Weimer, 2002).
Research also shows that motivation is not something that can be forced, but that
certain (viz. learner-centered) climates foster it (Weimer, 2002). McCombs states, “When
learners perceive learning to be interesting, fun, personally meaningful, and relevant, and
the context supports and encourages personal control, motivation to learn and selfregulation of the learning process occur naturally” (McCombs & Whisler, 1989;
McCombs, 1997b, p. 3). Also, McCombs research has found that when teachers are more
learner-centered, they are more successful in engaging students and are happier and more
effective learners themselves (Deakin-Crick & McCombs, 2006). The absence of these
conditions is what creates a need for feedback that ALCP can give.
2.3.2.2 Provides feedback
The feedback component of the instrument is considered its great strength—in
helping to identify strengths and areas of improvement and to formulate policy and
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practice based on the feedback (McCombs & Lauer, 1997). Huba and Freed (2000) argue
that the best way to improve learning is to improve teaching. The ALCP identifies
differences between teacher and student perspectives, so that teachers may improve
practice (McCombs, 2003a; Deakin-Crick & McCombs, 2006). Using a rubric based on
data from McCombs’s studies, teachers can compare their results against national means
of classrooms with the highest motivated and highest achieving students (McCombs,
2003c, McCombs & Miller, 2007). Sharing the survey results with others in the education
community may benefit all in the system. Eventually, it may be useful in designing
effective educational reforms and interventions and helping with teacher preparation
(McCombs, 1997b).
2.3.2.3 Emphasizes perceptions.
One of the distinct features of the ALCP is the importance of perceptions, both of
the teacher and the students. This feature, illustrated by the conceptual framework in
Figure 3, is central to my present study. The importance of perceptions is extensively
documented in perceptual psychology. Combs (1962) talks about how our perceptions are
our reality (Friedman, 1999). Findings with the ALCP and other research show the
importance of perceptions—that student perceptions are the best predictor of student
outcomes, and the differences between instructor and student perceptions give valuable
feedback (Schunk, 1992; McCombs & Lauer, 1997; McCombs, 2001a; Pierce, et. al
2004; Cornelius-White, 2007). Additionally, research has shown that instructors’
perceptions of practice may be higher than what students perceive (Fraser, Treagust, &
Dennis, 1986; Fassinger, 1996; McCombs & Lauer, 1997; Vakili, 2004) and may also be
related to instructor beliefs about learners (McCombs, 2008). Learning to act on student
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perceptions without worrying whether they are “right” or “wrong” is the task of the L-C
educator (McCombs & Miller, 2007). Of note, the L-C model does not predict
relationships between teachers’ and students’ perceptions (Pierce et al., 2004).
2.3.3 Domains of Perceptions of Practices
The central features of the survey relevant to my study are student perceptions of
practice and student measures of motivation. A discussion of the constructs (Figure 3;
Appendixes B and C) and the research supporting them follows. Table 1 gives samples of
the survey questions associated with each domain of perceptions of L-C practices.
Table 1
Sample items from college level ALCP survey (McCombs & Pierce, 1999; Meece,
Herman, & McCombs, 2003).5
Domain of perceptions of L-C
practices
Establishes positive
interpersonal relationships

Adapts to class learning needs

Facilitates the learning process

Sample items
My teacher values me as a person, not just for how
well I perform in this class.
My teacher demonstrates to me that he/she cares
about my needs.
My teacher demonstrates that he/she appreciates me
as an individual.
My teacher accommodates the needs and
characteristics of adult learners.
My teacher adapts assignments when appropriate to
make them more relevant to my future goals.
My teacher creates meaningful assignments for me
and not just busy work.
My teacher provides opportunities for me to examine
topics from a variety of theoretical and/or practical
perspectives.
My teacher teaches a variety of strategies for
organizing course content as an aid to studying it
more effectively.
My teacher sees him/herself as a facilitator of
learning, not just a dispenser of knowledge or
information.
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Encourages personal challenge
and responsibility

Provides for individual and
social learning needs

My teacher encourages me to work on activities that
are personally challenging.
My teacher expects me to take responsibility for my
own learning.
My teacher encourages me to learn the information
because it is important to me, not just to get a good
grade.
My teacher helps me identify and value my unique
abilities.
My teacher teaches me skills for dealing with stress
or negative situations that may affect my learning.
My teacher promotes a community of learners (e.g.,
one in which I feel connected to each student and
free to call classmates to ask questions or form study
groups).

2.3.3.1 Establishes positive interpersonal relationships
Congruent with the general L-C emphasis on person-centeredness and
consideration of classrooms as inter-connected, living systems, the ALCP measures
students’ and teachers’ perceptions of teachers’ efforts to establish interpersonal
relationships. Among all students, this construct has been shown to have one of the
strongest correlations to student outcomes (McCombs, 2003a).
2.3.3.2 Adapts to class learning needs.
This portion of the ALCP reflects teacher practices that attend to student needs
and differences. Learning styles, culture, interest, and relevance all impact how the
student learns and what the teacher must adapt to (Kolb, 1981; Ginsberg 2005; Pintrich &
Schunk, 1996). When students struggle to understand, due to their particular learning
style or cultural approach to learning, the L-C teacher is then available to help.
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2.3.3.3 Facilitates the learning process.
Helping the students think metacognitively and to regulate their own learning are
important elements of learner-centered practice. However, there is a skill and will
component to this self-regulated learning, and L-C teachers can influence both (Hofer,
Yu & Pintrich, 1998). Helping students attain an accurate view of themselves, of others,
and the learning environment are all part of the L-C focus. As mentioned, when students
actively plan and monitor their learning, they are much more likely to embrace life-long
learning and learning for learning’s sake (Pintrich & Schunk, 1996).
2.3.3.4 Encourages personal challenge and responsibility.
The L-C sentiments toward helping students feel in control and autonomous as
well as giving them responsibility for their own learning are reflected in this construct.
Rather than allowing students to feel helpless and dependent on the teacher, motivation
theory suggests that L-C teachers can help students feel empowered, capable, and
directed to future learning (Perry1997b).
Additionally, theories on intrinsic and extrinsic motivation, as well as goal
orientation, relate to encouraging personal challenge and repsonsibility. Extensive
scholarship on achievement goal theory in the past 25 years has delineated two types of
goals: mastery (or learning) goals and performance goals (Nicholls, 1984; Dweck, 1986;
Elliot & Dweck, 1988; Ames, 1992). Learning for learning’s sake (intrinsic motivation
and task mastery goals) (Ryan & Deci, 2000) is considered more adaptive than learning
for the sake of grades (extrinsic motivation and performance goals) (Dweck, 1986;
Meece, 2003a). Ironsmith et al. (2003) even found that students with low confidence in a
math course performed better when they were challenged and concentrating on learning
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the material, rather than on grades. Church, Elliot, and Gable (2001) found that students’
perceptions of the classroom environment (dictated by the teacher) did influence their
goal adoption, grades, and intrinsic motivation. By encouraging an intrinsic/mastery goal
orientation, L-C methods may also increase students’ use of deeper, more elaborate,
active learning strategies, as well (Pintrich & Garcia, 1991; Pintrich & Schunk, 1996).
2.3.3.5 Provides for individual and social learning needs.
When teachers help students become more aware of themselves and feel
confident, safe, and connected in the learning environment, they provide for the
individual and social learning needs of a student (McCombs & Miller, 2007). Theories of
self-efficacy and studies on student control and choice support this construct, as well
(Graham & Weiner, 1996; Eccles & Wigfield, 2002). Collaborative learning and intrinsic
motivation are promoted through these practices, because providing for social needs
provides choice, which leads to ownership and intrinsic motivation (Millis, 2002). This
construct has overlap with the preceding five but has a unique contribution as a L-C
practice (McCombs & Miller, 2007).
2.3.4 Domains of Student Motivation
McCombs and Lauer adapted the ALCP scales for motivation based on the most
meaningful motivation measures suggested in motivation literature (McCombs & Lauer,
1997). The self efficacy scale was adapted from Midgley, Maehr, and Urdan (1993). The
epistemic curiosity scale was adapted from Leherissey (1971). The effort avoidance
strategies, performance goal orientation, active learning strategies, task mastery, and
work avoidance goals measures were all adapted from Meece, Blumenfield, and Hoyle
(1988) (McCombs & Lauer, 1997).
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2.3.4.1 Self-efficacy.
The construct of self-efficacy looms large throughout L-C literature and the
ALCP. There is a wealth of research and theoretical writing about self-efficacy in
motivational literature, mainly because of its pervasive influence on the psyche and
learning behaviors of students. Bandura’s (1977, 1982, 1993) research explained selfefficacy’s comprehensive impact on student achievement and on other constructs of
student motivation. Self-efficacy theory posits that students persist, strive, and achieve
when they feel capable and in control over their environments—self-efficacious (Pintrich
& Schrauben, 1992; Deci & Ryan, 2000). Theories of expectancy-value (Eccles &
Wigfield, 2002) and attribution (Graham & Weiner, 1996) both speak to the student’s
expectations of their ability to control their world, the value/relevance of a task, and the
likelihood that certain conditions will remain the same or will change.
Self-efficacy is a predictor of other outcomes, including grades. Robbins et al.
(2004) found that self-efficacy and achievement motivation was the strongest predictor of
student achievement, over and above SES, high school GPA and standardized test scores.
Zusho, Pintrich, & Coppola (2003) found that self-efficacy and task value were the best
predictors of achievement among college chemistry students. They also confirmed the
need to sustain self-efficacy over time and that self-efficacy even influenced students’
sense of relevance of a course.
Other constructs of motivation are even influenced by self-efficacy. Whether a
student chooses a task mastery or a performance goal orientation (discussed below) may
be impacted by whether the student feels in control and capable (Bandura, 1977, 1985;
Colquitt, LePine, & Noe, 2000; Leone, 2002). Deci and Ryan’s cognitive evaluation
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theory posits that any event that negatively impacts a person’s autonomy has a tendency
to diminish intrinsic motivation (Ryan & Deci, 2000). Meece, Herman, and McCombs
(2003) found correlations between self-efficacy and task mastery, achievement, and use
of active learning strategies. Use of active learning strategies and cognition are also
influenced by student self-efficacy (Pintrich & DeGroot, 1990). If the student has anxiety
about their ability to perform or their control of the learning situation, they may surrender
to learning just to get by and to earn a grade, to avoid shame or embarrassment, or to outperform others and preserve their positive self-image (Pintrich & Schrauben, 1992;
Covington, 1997).
Student perceptions of L-C practices also impact self-efficacy, therefore L-C
teachers seek to positively influence self-efficacy and to avoid the aforementioned
maladaptive motivation (Dweck, 1986). Pintrich and Schrauben (1992) argue that mere
perception of control may be more important than actual control, thus having
ramifications for how L-C teachers manage perceptions. Pierce (2004) and Pierce,
Kalkman and Dean (2002) also found strong correlations between student perceptions of
teacher practices and self-efficacy (Pierce et al., 2004).
2.3.4.2 Active learning strategies.
The active learning strategies measured by the ALCP are a reflection of students’
self-regulated learning and effort strivings. When students expend the extra effort to think
metacognitively, to plan their learning, to set goals, and to examine learning strategies,
this is seen as an adaptive mode of motivation and is linked to the L-C practices of
teachers (Zimmerman, 1998). Active learning strategies have also been shown to improve
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students’ achievement. Hake (1998) found that students using active learning
outperformed “traditional” students by two standard deviations.
2.3.4.3 Epistemic curiosity.
The epistemic curiosity construct of the ALCP reflects students’ interest, their
sense of relevance of the subject, and their ongoing desire to learn the subject. Related to
intrinsic motivation (Graham & Weiner, 1996), this is an important construct for L-C
education, because it also influences other constructs of motivation. Covington and
Weidenhaupt (1997) state that when intrinsic motivation is in place, the negative impact
of competition and grades may be mitigated. Because choice and control are linked to
intrinsic motivation, they are also implicated. Covington (1997) argues that students often
simply lack interesting, meaningful work, and that teachers can improve motivation by
providing that choice. Essentially, a measure of epistemic curiosity may also be a
reflection of the relevance, choice and control students experience (Leone, 2002).
2.3.4.4 Task mastery.
The ALCP assessment of task mastery is similar to assessing epistemic curiosity,
in that it assesses students’ adaptive desire to learn for the sake of learning (Elliot &
Dweck, 1988). The study of students’ achievement goals, intrinsic and extrinsic
motivation, and why they strive in school is central to much of the educational motivation
literature (Graham & Weiner, 1996; Eccles & Wigfield, 2002; Zusho, Pintrich, &
Cortina, 2005). Even if students have high self-efficacy, they still may not seek to do
something unless they have an intrinsic motivation to learn or a desire simply to master a
task (Eccles & Wigfied, 2002).
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The extensive research on intrinsic motivation and a task mastery orientation
demonstrates the link between L-C practices and intrinsic motivation/mastery orientation
as well as the positive link between those constructs and achievement across grade levels
and subject areas (Ames & Archer, 1988; Meece et al., 1988; Midgley et al., 1998;
Zusho, Pintrich, & Coppola, 2003). When L-C teachers provide choice and minister to
students’ learning needs, intrinsic motivation is positively influenced. Pierce’s 2001 study
found a strong correlation between mastery goals and student perceptions (Pierce et al.,
2004).
2.3.4.5 Performance goal orientation.
The ALCP also assesses whether students have a performance orientation toward
learning. Within motivation theory, this orientation is related to competitiveness,
comparison to others, an ego involvement toward learning, and besting others to preserve
self image (Eccles & Wigfield, 2002). Many motivation studies have examined the
negative relationship between performance goals and achievement (Zusho, Pintrich, &
Cortina, 2005). It is argued that grades can diminish students’ adaptive learning behaviors
and increase anxiety (Ironsmith et al., 2003). However, Harackiewicz et al. (2002a, b)
contend that performance goals may be considered adaptive when students personally
embrace grades as a form of feedback about their mastery orientation, especially for
college students.
2.3.4.6 Effort avoidance strategies and work avoidance goals.
The ALCP assessment of students’ work and effort avoidance is essentially an
assessment of maladaptive behaviors. Maladaptive behavior, according to Dweck (1986),
is a failure to establish reasonable, valued goals or to maintain a striving toward those
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goals. The main distinction between effort avoidance and work avoidance goals is that
the former pertains mostly to the tactical strategies students use to avoid effort in doing
assignments (like the opposite of active learning strategies), while the latter is focused
more on avoidance of long-range learning goals. These avoidance constructs (contrasted
with approach constructs) are at the heart of motivation goal theory, and avoidance
behaviors can negatively impact other student outcomes (Harackiewicz et al., 2002b;
Zusho et al., 2005). When students are not interested or they do not feel they can
influence learning outcomes, they may avoid work and resist expending the effort
(Meece, et al., 1988). They may also avoid effort because they fear failure and want to
avoid embarrassment or preserve their self-worth; trying and failing seems like the
highest shame to some students (Schunk, 1992). They may do this in an effort to
conserve energy, to avoid comparison to others, or to avoid embarrassment or
acknowledgment of shortfalls in their academic ability.
With these L-C practices, student perceptions, and student motivation constructs
in mind, we turn now to a description of the unique educational environments, the
motivational challenges, and the L-C initiatives at the service academies.
2.4. Military Academies
2.4.1 Unique Learning Environments
The three major U.S. service academies hold a special place not only as officer
commissioning sources for their services but also as institutions of higher education.
They commission only about 18 percent of officers, but those officers are intended to be a
core of long-term leaders for their services (Stewart, 2003a). Prestigious and selective
(Forest, 2003), the academies have a complicated admissions process, and they typically
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only admit about 10 percent of applicants, with each entering class numbering about 1200
(Stewart, 2003a). The academies’ entering students generally rank high in incoming GPA
(Revak & Warner, 1997; Princeton Review, 2008). Retention rates at academies are
much higher than civilian institutions (Forest, 2003). Attrition rates hover around 25-35
percent (currently about 25 percent), which is lower than the national average, and
attrition due to academics is usually lower than 10 percent (GAO, 1995; Stewart, 2003a).
2.4.1.1 Career prospects.
The nature and purpose of academies’ training and education is unlike civilian
colleges in many ways, which may contribute to unique motivations and motivational
challenges. Attending a service academy is not merely—and arguably not mainly—about
obtaining an academic education or specialty. All academy graduates, if medically
qualified, serve in their services for a mandatory period of 4 years or more after
graduation (up to 10 for Air Force graduates who attend pilot training) (Forest, 2003).
Frequently, graduates do not even apply their specific academic majors to their military
career specialties (Snellman, Unangst, & Kruger, 2008). Unlike civilian colleges, they
have a guaranteed job and paycheck after graduation, but they also have a very serious
commitment and the “unlimited liability” of putting life at risk that comes with military
service (Sanders, 1990; Wakin, 1998). Additionally, about a quarter of Naval Academy
and 50-70 percent of Air Force Academy graduates will attend pilot training after
graduation—essentially guaranteeing them the possibility of a very high-paying
profession if they leave the service (HQ USAFA/XPX, 2005; Air Force Academy
Admissions, 2007; USNA Catalog, 2008). A fully paid tuition (with monthly stipend), a
guaranteed job, and the prestige of graduating from these institutions provides some
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vaunted extrinsic and intrinsic motivations seldom examined in higher education
motivation literature (Forest, 2003).
2.4.1.2 Educational requirements.
The actual environment of the academies’ school experience is also rather distinct
and rarely considered in extant motivation and higher education research. The demanding
academic course loads and discretionary time of the students are perhaps the most
prominent factors that distinguish service academies (GAO, 1991, 1995). All three
academies have mandatory credit requirements of over 137 credit hours, with additional
requirements for a half semester of physical education each year (USNA Catalog, 2008;
United States Military Academy, 2004; Taylor, 2007). The Air Force Academy’s current
requirement is 147 hours, which amounts to about 8 more classes than the 121 hours
required by most civilian colleges for a bachelor’s degree (Taylor, 2007). Additionally,
with few exceptions, academy students are required to finish their course of study in 4
years. At the Air Force Academy, summer classes are mainly limited to those who must
re-take courses, are on academic probation, or are intercollegiate athletes (Taylor, 2007).
Finally, each of the academies has a very large mandatory academic core, which
may exert significant influence on students’ sense of choice, control, and motivation
(Ross, 2008; Smallwood & Ross, 2007). At the Air Force Academy and West Point, the
academic core amounts to about 100 credit hours or 33 courses (Appendix D), and the
Naval Academy is only slightly less (Taylor, 2007; Jones et al., 2008; USMA, 2008;
USNA, 2008). The core classes have a nearly equal split of technical/science and
humanities courses (Forest, 2003), but there is a decided emphasis on science, and each
of the academies grants a Bachelor of Science degree (Astore, 2003; Forest, 2003; USNA
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Catalog, 2008). The academies have long wrestled with the need for these heavy core
requirements and have historically done a poor job of articulating the relevance of certain
subjects to their students (Sanders, 1991; Gronlund, 1993; Wakin, 1998; Forest, 2003;
Flammang, 2007).
The academies have identified the phenomena that students have low intellectual
curiosity and motivation when they take classes outside their area of interest or ability in
either science or humanities. Yet, studies have shown that students respond more
positively when given a choice or when innovative methods (e.g., active engagement and
collaborative learning) are used (GAO, 1991; Redig, 1992; Gronlund, 1993; Hancock,
1994; Porter & Eisenhut, 1996; Aretz, 1997; Revak & Warner, 1997; Hancock, 2000;
Paik & Michael, 2000; Brilleslyper, 2002; Feland & Fisher, 2002; Astore, 2003; Jones &
Crawford, 2005; Sagendorf, Noyd, & Morris, 2008; Snellman, Unangst, & Kruger,
2008). Civilian colleges like the University of Colorado at Boulder (2007) and Colorado
State University (2007), comparatively, have 8 or 12 mandatory core requirements, and
even they are differentiated by major. Clearly, these large academic core requirements
diminish choice. At Air Force, for example, all graduates have to take the same 33
courses as the rest of their class. To complete a major at Air Force and West Point, a
student merely chooses an additional 12 to 15 courses—paltry compared to the choice
and latitude of students who major in subjects at civilian colleges.
2.4.1.3 Extracurriculars and discretionary time.
The heavy course load, mandatory classes, and requirement to finish in 4 years
may certainly influence students’ motivation in classes, and research has shown the
extracurricular academic schedule and the limits on discretionary time impact the
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academy students’ ability to deeply engage with their academics (GAO, 1991; Forest,
2003; Snellman, Unangst, & Kruger, 2008). A well-known academy maxim states,
“Cadet [midshipman] time is the coin of the realm” (Ruggero, 2001, p. 125). Plainly,
time is the most precious currency at the academies.
The students’ days are full. During the school year, the academies have
mandatory meals (usually breakfast and lunch), which often require marching formations
enroute to the meals (Forest, 2003). All classes are mandatory, and skipping class to
complete other academic work is never an option, as it may be for civilian students who
pay their own way. After school, if students are not on intercollegiate teams, the
academies have mandatory intramurals at least 2 days a week (Forest, 2003). On
weekends, three out of four Saturdays have parades, inspections, and mandatory football
games. With all students required to live on campus and not allowed to hold paying jobs
off campus, the students have responsibility for maintenance and living conditions in
their dorms, as well as for organization and leadership of their student units of
approximately 100 students. Students hold positions of responsibility for leadership and
duties within their units, for which they receive a military grading each semester, similar
to a GPA. Each morning, rooms must be in inspection order, and dress, appearance, and
uniforms must always be within military standards.
There has a long-running debate about the weight of extracurricular and
academics at the academies (Wakin, 1998; Niday & Harrington, 2007). Because of the
time restraints, short-term memorization and learning shortcuts become routine (GAO,
1991; Aretz, 1997; Noyd, 2005a).
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2.4.2 Indications of Motivation and Learner-Centeredness
Such a stringent time compression and the heavy mandatory course loads that
provide little choice and control may lead one to question the motivational states and
learning environments of students at service academies (Forest, 2003). Yet there are both
positive and negative indications.
A spring 2008 pilot of the ALCP with 148 cadets at the Air Force Academy found
that the Air Force cadets had slightly more positive scores than national averages for selfefficacy and effort avoidance strategies. (See Chapter 3.). However, the Academy cadets
scored lower than average for active learning, epistemic curiosity, task mastery, and work
avoidance goals. These initial pilot data were encouraging and revealed areas of interest,
especially regarding the Air Force cadets’ lagging task mastery and work avoidance goals
scores. Work avoidance is common. Aretz (1997) found similar data regarding work
avoidance goals at the Air Force Academy.
Additionally, as mentioned, measures of academic success at the academies seem
to be positive. Attrition statistics for the academies do not indicate problems with
persistence or academic attrition, nor are there any data indicating lacking or lapsed
academic achievement among academy graduates. The academies usually graduate about
1000 of their 1300 entrants. Academy graduates themselves indicate satisfaction with the
academic offerings and teachers at the academies, while they do feel that the course loads
are too heavy and that they do not have enough time (Stewart, 2003b). Academy cadets
also demonstrate a satisfaction and favorable perceptions of teachers’ L-C practices
(Stewart, 2003b; Princeton Review, 2008; also see pilot data in Chapter 3). Finally, the
faculty structures and the institutional missions of the academies lend themselves to
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learner-centeredness (Jones et al., 2008). While civilian universities have very disparate
missions, purposes, and futures regarding their students and their parochial academic
disciplines, the service academies have a cohesive sense of their mission, purpose, and
the futures of their graduates. This enables them maintain a focus on the students and not
on other tensions that sometimes plague other colleges (e.g., seeking grants, publishing,
performing research to bring financial support, etc.). Additionally, with a civilian faculty
of 21, 25 and 59 percent at West Point, Air Force and Navy, respectively (of 500-600
faculty at each school), there is less of a “publish or perish” strain on the faculty since
many academy faculty careers (especially military members) are not so highly dependent
on academic publishing. Also, the academies ordinarily do not conduct the same high
volume of high-profile research for outside interests as civilian colleges and universities
(Forest, 2003; Stewart, 2003a; Snellman et al., 2008). Rapid turnover of 100 or more
faculty each year at West Point and Air Force facilitates the spread of the L-C ethos and
methods (Jones et al., 2008), because a high proportion of faculty (nearly one-fourth each
year) are exposed to new and ongoing initiatives through annual faculty development. In
essence, the academy faculty members are able to focus on the students almost
exclusively. Student to teacher ratios are about 8 to 1, and the academies score high on
“instructors are available” types of national polls, with Air Force being number one in
Princeton’s poll the last 4 years (Princeton Review, 2008). Additionally, West Point and
Air Force both participated in the National Survey of Student Engagement (NSSE), and
their ratings are noticeably higher than average for other institutions in their categories on
all major measures, including collaborative learning, student-faculty interactions,
supportive environments, enriching educational experiences, and academic challenge
55

(Marklein, 2008; USAToday, 2008). These are not the only indications of learnercenteredness at the academies. Current initiatives at the academies portray leading edge
thinking in the areas of learner-centeredness.
2.4.3 Learner-Centered Initiatives at the Academies
2.4.3.1 West Point.
At West Point, a strongly student-centered approach exists, with an emphasis on
ongoing assessment of teaching and a L-C orientation (Forest, 2003; CTE, 2008; Evans,
2008). Their Center for Teaching Excellence (CTE) has set the standard for the other
academies with their Master Teacher Program (USAFA Educator, 2008), which is aimed
at promoting teaching and learning scholarship among their faculty (CTE, 2008). The
program, with 40+ graduates each year, has educated over 190 of the West Point faculty,
and is aimed at helping them learn more about their students and learning within their
academic disciplines. Student projects have led to a growth in L-C knowledge and
methods at West Point (Jones & Crawford, 2005; Evans, 2008). The CTE website states
clearly and unequivocally West Point’s commitment to student learning. The Master
Teacher Program projects cover a broad spectrum of L-C interests, including motivation,
teaching tips, cooperative learning, and constructivism (Evans, 2008).
2.4.3.2 Air Force Academy.
The Air Force Academy’s Dean initiated a “Learning-Focused Initiative” (LFI) in
2004 (Born, 2007), in concert with the AAC&U publication of and stated desire for clear
student learning outcomes (illustrated by a faculty handbook excerpt in Appendix E)
(Jones et al., 2008; Sagendorf et al., 2008). This initiative aimed to deliberately shift
Academy faculty from an instruction-centered to a student-centered paradigm (Born,
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2005, 2006). But this effort was actually an outgrowth of the scholarship and thinking
that had existed in the faculty development organization at the Academy (the Center for
Educational Excellence-CEE) since its inception in the mid-1990s. In fact, CEE
newsletters reflected quotes from Barr and Tagg and other leading edge L-C literature
already in the mid 1990s (Aretz, 1998a,b). Since that time and even today, articles on
collaborative learning, student choice and interest, students’ struggles with time
management, student assessment of classrooms, and cadets’ work avoidant tendencies
appear frequently in the CEE literature (Aretz, 1996; Karolick, 1996; Haynie & Heppard,
2005; Noyd, 2005b; Noyd, 2005c; Patterson, 2005, 2007; Schorsch, 2005; Hughes, 2006;
Jones, 2007; Stockburger, 2007a,b). Also, the faculty development program at the
Academy is extensive, lasting nearly two weeks each summer and extending to individual
academic departments afterward, since the Academy welcomes over 100 new faculty
each year (Brilleslyper, 2002; Hertel, Millis, Noyd, 2002; Whery, 2007).
The culture of L-C education has grown continually throughout the years at the
Academy. Individual teachers, especially in the sciences, have made programmatic and
pedagogical attempts to engage uninterested cadets (Porter & Eisenhut, 1996; Reeves et
al., 1996; Aretz, 1997; Revak & Warner, 1997; Porter, 1998; Brilleslyper, 2002; Feland
& Fisher, 2002; Astore, 2003; Castle & Branan, 2007; Jones et al., 2008; Sagendorf et al.,
2008; Snellman et al., 2008). Most recently, the CEE staff and colleagues have developed
a learning-focused faculty peer evaluation form that reinforces the Academy focus on
learning outcomes (Jones et al., 2008). Additionally, the Dean’s most recent emphasis has
been on the decidedly L-C themes of Inclusiveness, Interdependence, and Intentionality
(Jones, 2006, 2007a,b).
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Finally, one Academy initiative that portends the future of Air Force’s academic
innovations is the Academy Scholars Program. Begun in 2003, the Program is aimed a
pedagogical innovation for a unique segment of Academy cadets—those who
demonstrate academic talent and interest above and beyond their peers (Varble, 2008).
Although the program consist of just over 200 cadets taking 18 core courses, the
pedagogical innovations and methods in the Scholars Program that have demonstrated
some merit have been exported to non-Scholars courses, as well (D. Varble, personal
communication December 2008). As such, the Scholars Program may hold the promise of
future innovations and progress for Academy teaching and learning.
2.4.3.3 Naval Academy.
The Naval Academy’s faculty development organization’s efforts toward learnercenteredness are apparent on their website, with notices of faculty workshops on deep
learning, collaborative learning, learning style differences, and learning-centered
pedagogy and teaching (Teaching and Learning Center, 2008a, 2008b). With the Naval
Academy’s unique structure of mostly civilian faculty, who do not rotate as often as West
Point the Air Force, Navy cannot sustain the same efforts toward a comprehensive faculty
initiative promoting learner-centeredness that is enabled at Air Force and West Point
through the substantial, annual, new faculty development (Forest, 2003). Additionally,
their faculty development branch is much smaller than the other schools, which presents a
unique opportunity for my research to perhaps assist them.
These current initiatives, the unique learning environments of the academies, and
the possibilities of unique motivational challenges and dynamics suggest a need for
further research into learner-centered practices and motivation at the service academies.
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2.5. Conclusion
The stringent time requirements and mandatory academic curricula at the
academies may certainly diminish choice and control for students, and these phenomena
deserve additional attention. Research in higher education, motivation, and learnercenteredness has said little about the service academies (Forest, 2003), perhaps due to an
assumption that high-performing students at prestigious schools with no apparent
persistence problems need little attention. Perhaps, too, the fast-paced, high-pressure
academy environment leads observers to accept students’ less-than-deep or less-thanfully-engaged learning experiences, with the view that the academies already do so much
to produce the “whole person” officer (Stewart, 2003a).
However, settling for anything less than excellent educational experiences at the
service academies neglects the academies’ commitment to operational excellence and
their obligation to their students, to the taxpayers, and to the world they defend. The
military needs intrinsically motivated, intellectually curious, life-long learners, able and
willing to think critically and to engage a multi-faceted, multi-cultural world, as they
participate in the new experiences of 21st century warfare (Sanders, 1990; Porter &
Eisenhut, 1996; Revak & Warner, 1997; Wakin, 1998; Forest, 2003; Jordan, 2006;
Galgano, 2007).
In the face of high achievement, student satisfaction, persistence, and faculty
initiatives toward learner-centeredness at the academies, one might not initially suspect a
need to further examine learner-centeredness or motivation at the academies. However,
the unique intrinsic and extrinsic motivators of guaranteed career, prestige, and free
tuition may interrupt the usual dynamics of motivation and learner-centeredness at the
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academies. These factors might suggest the possibility that, despite a lack or presence of
learner-centered practices, students persist and achieve in pursuit of these unique
extrinsic and intrinsic motivations. Research has demonstrated bright students’
willingness (e.g., in legal and medical fields) to tolerate bad school experiences in order
to obtain professional credentials (Schleef, 2000; Haidet, 2005; McGuire & Phye, 2006).
Also, the academies are already on the path to increasing their learner-centeredness, as
evidenced by Army’s Master Teacher Program, and Air Force’s Learning Focused
Initiative and the Scholars Program. Therefore, studies of learner-centeredness and
quantitative measures of perceptions and motivation may be useful.
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CHAPTER 3: RESEARCH METHODS
3.1 Overview
This study examined extant survey data on perceptions of learner-centered
practices and student motivation collected via the Assessment of Learner-Centered
Practices (ALCP) at the United States Air Force Academy in 2008 and 2009. I conducted
an analysis of the relationships between five domains of perceptions of learner-centered
practices and seven domains of student motivation. Additionally, the study analyzed the
direct and moderating influences of student class year and five extrinsic motivations on
student motivation. This research will help inform future research and pedagogical
initiatives at the service academies and will produce new knowledge to help fill a gap in
the literature.
3.2 Methodology
This research was a quantitative, ex post facto correlational study, with variables
selected for their survey reliability, relevance and importance to the environment. The
study tested prior theory and the learner-centered conceptual model (McCombs, 2004;
Pierce et al. 2002, 2004) in the context of a service academy. Additionally, the analysis
was similar to correlational analysis performed in previous ALCP research.
I chose to perform a quantitative study using the ALCP, because the survey
comprehensively addressed the research questions, and because a quantitative
correlational study would efficiently enable extension of and comparison to prior L-C
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research in higher education. As discussed in the literature review, extensive past
scholarship and research on teacher practices and student outcomes support the construct
validity of the ALCP L-C domains. With a basis in the APA’s 14 research-based learnercentered psychological principals (Appendix A), the ALCP comprehensively considers
teacher practices, student needs, and student outcomes. The model and instrument to
examine the variables of interest were drawn from an existing, research-validated model.
In my literature review of learner-centered research, no other instrument emerged that so
comprehensively considered the aforementioned factors. As a holistic, systems-oriented
assessment of the classroom, administration of the ALCP emerged as an ideal
methodology for my study. Additionally, this initial attempt at measuring these constructs
at the Academy was most appropriately and efficiently achieved using a quantitative
study that, without much intrusion, could be easily administered and interpreted. Also,
easy access to the ALCP’s author and the Academy’s proximity to the University of
Denver increased the viability, utility, and potential for future research with the ALCP.
Finally, this research is similar in methodology to past ALCP research, and the results
can be compared to that research—to test existing concepts and theories. The original
ALCP study and abundant subsequent research with over 35,000 students and 2000
teachers, including higher education settings, has confirmed the relationships in the
conceptual model and have established the predictive validity and reliability of the
instrument (McCombs & Lauer, 1997, Vakili, 2004; McCombs, 2004; Pierce, Holt, Kolar
& McCombs, 2004, Crick & McCombs, 2006). In particular, 157 college teachers and
2558 students in 12 institutions and 10 states participated in the original post-secondary
validation study.
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Students’ perceptions of learner-centered practices and their levels of motivation
were the primary independent and dependent variables. These variables align with current
areas of interest for the faculty and students at the academies and show some promise for
improving practices and educational experiences at the service academies. The primary
missions of the service academies are focused on preparing the students for a specific
career, i.e. service as commissioned military officers. Thus, the students’ needs and
development are foremost, and what teachers do to promote or inhibit that development is
paramount. The variables of this study emerged from those concerns. These variables, the
instrument, and the research methods were selected by the Air Force Academy’s Center
for Educational Excellence in concert with me. My past experiences (positive and
negative) as an Air Force Academy cadet and my current work at the Academy led to my
interest in improving the teaching and the educational experiences at the service
academies. Ministering to the diversity of learners’ needs and providing teaching tools
for the faculty have been my primary motivations.
While teacher data and assessment are intended components of most ALCP
research, I was unable to collect robust teacher data, due to limited access to the
Academy professors. I did collect some instructor data during the 2008 pilot, to examine
the psychometric properties and response rates of Academy teachers. Although they were
not a part of this study’s research questions, these are reported in Chapter 4 with
comparisons to national instructor data.
A quantitative methodology was selected over a qualitative methodology, mainly
due to the nature of the audience and the study participants. Creating and executing a
robust, qualitative study at the Academy is a challenge merely because of the time
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constraints placed on Academy cadets, as discussed in the literature review. While cadets
may be willing participants, the realities of their schedules may lead to high attrition or
inability to participate in qualitative surveys, which are often time-intensive (Asiu, 1998).
Simply gaining access to the cadets is a challenge, not only due to the time constraints,
but also due to the unique sensitivities of the researcher-researched relationship that arise
in a military environment, where there is a potential for undue influence or coercion
based on military rank (Asiu, 1998). Establishing protocols for conducting qualitative
interview research can be prohibitive in the military context. Since I am a military
member who outranks the cadets, an additional level of complexity exists, due to the
potential for acquiescence, coercion, or intimidation during qualitative interviewing.
Also, in light of cadets’ prioritization and time challenges, it is often necessary to
incentivize cadets’ participation in research (Asiu, 1998). Such incentivization also poses
ethical problems within the hierarchical military structure, where certain rewards may
lead to disruptive perceptions of inequity within a team-oriented, military environment.
The quantitative survey method chosen for this study allowed for extra credit
incentives in the context of class grades in the behavioral sciences, where students learn
about research and research methods. By participating in a research project like this, they
earned extra credit in a class devoted to the study of research. This limited ethical
complications. Thus, the likelihood, time requirements, anonymity, and ethics of the extra
credit incentive associated with quantitative, survey-driven research suggested a
quantitative study with administration of a survey for this groundbreaking initial research.
Such research is compatible with the interests and lives of the researched
institution and participants, which is recommended for any research (Mertens, 2003). It
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provides them an avenue to participate in research that efficiently provides new
knowledge, and will, perhaps, improve their educational environment. Consistent with
the previously-stated purpose of the study, this methodology was selected because it is
best-suited to helping improve the teaching and learning environment of the institutions.
It is hoped that any initial success with this quantitative research will generate
opportunities and entrée for future qualitative, quantitative, and mixed method research,
as well. It must be noted, however, that a quantitative study was not some sort of “second
choice” or selected merely because it was the easiest to execute. It was appropriate and
deemed most useful in the context of the research questions and the audience, as well.
This study was quantitative because it extended quantitative research and
initiatives already in motion at the service academies and may assist their ongoing faculty
development efforts (noted in the literature review). In concert with the Academy Dean’s
Learning Focused Initiative (Born, 2005, 2006, 2007), the Academy’s Center for
Education Excellence has already begun assessment both quantitatively and qualitatively
examining teacher practices and student motivation and perceptions (Noyd, 2005b; K.
Sagendorf, personal communication, December 2008; Jones, et al., 2008). The extant
quantitative data in this study were part of that overall assessment initiative, and this
study will provide useful data and analyses to assist the service academies’ efforts in
pedagogical innovation and improvement. This straightforward, familiar data analysis
and presentation was conducted to efficiently provide service academy faculty with
research-validated information they can use in practice, for construction of new theories
and models, or as a basis for future investigation.
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3.3 Pilot Study
I conducted a pilot study of the ALCP in spring 2008. I conducted the pilot with
cadets enrolled in Behavioral Science courses, who took part in a human subjects pool,
which gave them class extra credit for participating in research. The purpose of the pilot
study was to research the feasibility and utility of using the ALCP at the Academy in
future research. Additionally, in anticipation of future research, I conducted the pilot to
test whether response rates would be sufficient. Using the Statistical Package for the
Social Sciences (SPSS 16.0, 2007), the researchers examined the psychometric properties
of the pilot survey (n = 148) to determine if the ALCP means and reliabilities at the
Academy were similar to or noticeably divergent from previous ALCP studies. In several
domains, the mean values for perceptions of L-C practices and motivation (Table 2) were
about a half standard deviation higher or lower than national means, and this was
interpreted as an artifact of the unique nature of the Academy or the sampled population.
However, the Cronbach’s alphas from those data (Table 2) were not noticeably divergent
from national validation data (n = 5,140) based on previous college level ALCP studies
(McCombs, 2007). These results and the prompt responses from the Academy cadets
during the pilot supported subsequent administrations of the ALCP at the Academy.
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Table 2
Air Force Academy Spring 2008 ALCP Pilot and National Validation Means and
Reliabilities
Perceptions of L-C practices domains
Spring
2008
USAFA
means and
(SDs)
(n = 148)
Establishes positive
interpersonal relationships
3.36 (.52)
Adapts to class learning needs
3.20 (.54)
Facilitates the learning process 3.14 (.54)
Challenge and responsibility
3.33 (.48)
Provides for individual and
social learning needs
2.92 (.63)
Motivational domains
Self-efficacy
3.21 (.54)
Active learning strategies
2.82 (.45)
Epistemic curiosity
2.86 (.54)
Task mastery goals
2.57 (.67)
Performance goal orientation
2.25 (.69)
Effort avoidance strategies
1.99 (.52)
Work avoidance goals
2.26 (.65)

National
validation
means and
(SDs)
(n =
5,140)

Spring
2008
reliability
coefficient

National
validation
reliability
coefficient

3.05 (.65)
3.02 (.63)
2.99 (.63)
3.08 (.63)

.89
.87
.87
.76

.89
.88
.88
.71

3.03 (.65)

.81

.80

3.11 (.59)
2.85 (.65)
2.94 (.57)
3.07 (.65)
2.28 (.75)
2.19 (.68)
2.10 (.65)

.78
.72
.75
.89
.78
.78
.83

.81
.80
.78
.86
.80
.69
.76

3.3.1 Factor Analyses
Data collected in spring 2009 led to six separate principal components factor
analyses conducted using SPSS (Appendix E), which led to a redefinition of the domains
of L-C practices for ALCP use at the Academy. When the spring 2008 pilot data were
combined with new data collected in spring 2009, the resulting means (n = 363) were
again compared to the national means (Table 3). Table 3 shows the n = 363 data that
compelled the factor analyses, as well as the mean and standard deviation data for the n =
731 sample with the original and revised domains of perceptions of L-C practices. Most
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Academy means were now closer to national means using the new data. However, since
two domains of L-C perceptions—provides for individual and social learning needs and
encourages personal challenge and responsibility —remained nearly a half standard
deviation from national means, this led to a suspicion that the domains did not perform at
the Academy the way they do for other environments. Also, preliminary regressions
(Tables 4 and 5) with the n = 731 sample showed that correlations and relationships that
have historically emerged in prior research—specifically the relationship between
establishes interpersonal relationships and the positive motivation composite—did not
emerge as significant. In fact, perceptions of establishes positive interpersonal
relationships, as defined by the original items associated with the ALCP, was the only
domain not significant in enter or stepwise regression models predicting the positive
motivation composite. In two regressions (for active learning strategies and task
mastery), establishes positive interpersonal relationships actually produced a significant
negative beta weights (-.055 and -.248, respectively) on positive motivation constructs.
Yet, the percentage of variability (R2) in the positive motivation composite (self-efficacy,
task mastery, epistemic curiosity and active learning strategies) attributed to perceptions
of L-C practices was 33%—nearly what prior ALCP research has found (35%)
(McCombs, 2003a). Essentially, the model explained the variance in positive motivation,
but the factors did not predict very well. Redefining the factors seemed appropriate. Thus,
a principal components primary factor analysis with varimax rotation was conducted to
assess whether the ALCP factors were the same in ALCP use at the Academy as in
previous studies. This initial principal components factor analysis (Appendix E) using the
combined 2008 and early 2009 data (n = 363) produced five factors. In an attempt to
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cross-validate with other samples, new data collected in spring 2009 (n = 320) were
analyzed via principal components factor analysis, and five similar factors emerged, but
the items contributing to each factor varied, with 19 of 42 items changing factor
groupings. Thus, a third principal components factor analysis was conducted (n = 683),
combining the first two groups, and five factor groupings very similar to the first
emerged, with only 7 items not in the same groupings. Using all data available in spring
2009 (n = 731), two samples of 50% of the data were randomly generated using SPSS,
and a principal components factor analysis on each sample produced five factor
groupings with only five items not in the same grouping as the first (n = 363) principal
components factor analysis. Finally, using the final sample of n = 731 participants, a
sixth principal components factor analysis resulted in five factors that closely matched
the factors and item loadings found in the previous five analyses.
Table 3
Air Force Academy ALCP Means and National Validation Means with Original and Redefined L-C Domains
Perceptions of L-C
Practices Domains

Positive interpersonal

USAFA data
means and
(SDs) with
originallydefined L-C
domains
(n = 363)
3.14 (.64)

USAFA
data means
and (SDs)
with
originallydefined
L-C
domains
(n = 731)
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National
validation
data means
and (SDs)
with
originallydefined L-C
domains
(n = 5,140)
3.05 (.65)

USAFA
data means
and (SDs)
for revised
L-C
domains
(n = 731)
3.19 (.60)*

relationships
3.11 (.63)
Class learning needs
3.06 (.62)
3.03 (.61)
3.02 (.63)
2.85 (.69)*
Facilitates the learning
process
3.00 (.62)
2.96 (.61)
2.99 (.63)
2.96 (.65)*
Challenge and
responsibility
3.25 (.53)
3.20 (.53)
3.08 (.63)
3.24 (.52)*
Individual and social
learning needs
2.77 (.70)
2.78 (.67)
3.03 (.65)
2.80 (.65)*
Motivational domains
Self-efficacy
3.11 (.59)
3.07 (.62)
3.11 (.59)
3.07 (.62)
Active learning strategies 2.82 (.47)
2.82 (.47)
2.85 (.65)
2.82 (.47)
Epistemic curiosity
2.84 (.59)
2.83 (.57)
2.94 (.57)
2.83 (.57)
Task mastery goals
2.62 (.70)
2.68 (.68)
3.07 (.65)
2.68 (.68)
Performance goal
orientation
2.28 (.65)
2.33 (.65)
2.28 (.75)
2.33 (.65)
Effort avoidance
strategies
2.06 (.55)
2.08 (.54)
2.19 (.68)
2.08 (.54)
Work avoidance goals
2.31 (.65)
2.31 (.64)
2.10 (.65)
2.31 (.64)
Note. *Data for newly-defined L-C domains. Establishes positive interpersonal
relationships was renamed to Establishes positive relationships and a positive climate for
learning; Adapts to class learning needs was renamed to Individualizes to unique
learning needs
Table 4
Variability in Positive Motivation Explained by Perceptions of L-C Practices using
Original Domains (n = 731)
Model Summary
Model
1

R
.579a

2

R

2

Adjusted R
.335
.331

Std. error of the
estimate
.394288

Note. Predictors: (Constant), Encourages personal challenge and responsibility
composite, Provides for individual and social learning needs composite, Interpersonal
relationships composite, Class learning needs composite, Facilitates the learning
process composite
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Table 5
Regression Model of Perceptions of L-C Practices Predicting Positive Motivation using
Original L-C Domains (n = 731)
Std.
Unstd. coeff. coeff.
Model
1(Constant)
Interpersonal
relationships
Class learning needs
Facilitates the
learning process
Challenge and
responsibility
Individual and social
learning needs

B

Std.
error

Beta

Collinearity
Statistics

Correlations
ZeroSig. order Partial Part

1.327 .091

.000
**

-.005 .051

-.006 .926

Tolerance

VIF

.510 -.003 -.003

.208 4.805

.138 .057

.174

.016
*

.542

.089

.073

.176 5.681

.122 .063

.156 .051

.554

.072

.059

.144 6.942

.152 .052

.166

.004
*

.524

.108

.089

.286 3.497

.098 .043

.136

.024
*

.520

.084

.069

.253 3.947

Note. Dependent variable: Positive motivation composite
* p < .05; **p < .001
3.3.2 Re-defined Domains of Perceptions of L-C Practices
The six analyses were used to re-define the item loading for the five factors for
analysis in this study. Items’ recurring appearance in the factor groupings, their
contributions to the variance in each grouping, and an item’s congruence with the
constructs suggested by each grouping led to selection of items for each factor grouping.
Also, when the factor analysis identified less than six items in a factor loading, the
researchers selected items that contributed significantly to the factor of inclusion, so that
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each factor had at least six items. Additionally, some items were grouped in the revised
domains, because they conceptually supported the domains and improved the Cronbach’s
reliability of the factors when added—even in instances where the sixth factor analysis
showed a low factor loading for a particular item in a particular domain (Appendix E).
For example, question 40, which was part of the original encourages personal challenge
and responsibility domain, did not load highly (.174) in the new encourages personal
challenge and responsibility domain in the final factor analysis (Appendix E). Question
40 reads, “My teacher considers my perceptions and opinions about the value of learning
activities and assignments.” This question was still included in the reformed domains,
because it conceptually fit and improved the Cronbach’s reliability. Likewise, question 4,
which reads “My teacher helps me feel like I belong in the class,” had a .104 loading for
the provides for individual and social learning needs domain in the final factor analysis,
but it was still included as an item in that domain, because it was deemed an appropriate
conceptual fit. The resultant items for the domains were compared to the original ALCP
item loadings and are shown in Table 6. Table 7 gives examples of some of the new
survey items as they relate to the newly-configured domains. Table 8 lists the Cronbach’s
reliabilities for the newly-defined domains compared to previous validation data and the
Academy data using the originally-defined L-C domains. The reliabilities of newlydefined L-C domains are higher than the national validation data or the originally-defined
domains using Academy data in four of five domains. Facilitates the learning process is
the only newly-defined domain with a lower reliability in all comparisons.
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Table 6
Items Contributing to Perceptions of L-C Practices Factors in Original and Revised
ALCP Domains

Items unique to original ALCP
domains of perceptions of L-C
practices

Establishes positive interpersonal
relationships
1, 5, 23, 35, 37
Adapts to class learning needs
2, 20, 25, 26, 27, 29, 30, 31
Facilitates the learning process
6, 10, 13, 14, 17
Encourages personal challenge
and responsibility
Provides for individual and social
learning needs
8

Common
items

12, 16, 24,
39, 42

34, 36
11, 18, 19,
22, 41
3, 7, 15, 33,
38, 40
4, 9, 21, 28,
32
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Items unique to revised ALCP
domains of perceptions of L-C
practices used for USAFA
analysis

Establishes positive relationships
and a positive climate for
learning
2, 25, 26, 27, 30
Individualizes to unique learning
needs
5,8,10, 13, 14, 35, 37
Facilitates the learning process
29, 31
Encourages personal challenge
and responsibility
1, 6, 23
Provides for individual and social
learning needs
17, 20

Table 7
Samples of Items Contributing to Revised ALCP Domains of Perceptions of L-C
Practices Used for USAFA Analysis
Domain of perceptions of L-C
practices
Sample items
Establishes positive relationships
and a positive climate for
My teacher provides me with academic assistance
learning
outside of class if I need it.
My teacher listens to me and doesn’t penalize me
when I express concerns about the course that
he/she doesn’t agree with.
My teacher values me as a person, not just for how
well I perform in this class.
Individualizes to unique learning My teacher makes an effort to know me and my
needs
unique background.
My teacher helps me learn strategies for reflecting
on my thinking and learning processes.
My teacher helps me identify and value my unique
abilities.
My teacher creates meaningful assignments for me
and not just busy work.
My teacher sees him/herself as a facilitator of
Facilitates the learning process
learning, not just a dispenser of knowledge or
information.
My teacher teaches a variety of strategies for
organizing course content as an aid to studying it
more effectively.
Encourages personal challenge
My teacher encourages me to express my own
and responsibility
unique thoughts, beliefs, and assumptions.
My teacher encourages me to monitor and regulate
my own thinking and learning processes.
My teacher encourages me to work on activities
that are personally challenging.
My teacher helps me feel like I belong in the class.
Provides for individual and
My teacher provides encouragement and support
social learning needs
when I feel insecure about achieving course
requirements.
My teacher encourages me to work with other
students when I have trouble with an assignment.
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Table 8
Internal Reliabilities of Domains of Perceptions of L-C Practices with Redefined L-C
Domains
Domains of Perceptions
of L-C Practices

Establishes positive
relationships and a
positive climate for
learning
Individualizes to unique
learning needs
Facilitates the learning
process
Encourages personal
challenge and
responsibility
Provides for individual
and social learning
needs
Note.

Spring 2009
USAFA
reliability
coefficients for
revised L-C
domains
(n = 731)
.91

Spring 2009
USAFA
reliability
coefficients for
originally-defined
L-C domains
(n = 731)
.92*

National
validation
reliability
coefficient for
originally-defined
L-C domains
(n = 5,140)
.89*

.92

.90**

.88**

.87

.90

.88

.86

.78

.71

.85

.83

.80

* Reliability for Establishes positive interpersonal relationships
**Reliability for Adapts to class learning needs
Based on the nature of the questions in each factor grouping, two previous
domains of perceptions of L-C practices were re-named/redefined. The “Establishes
Positive Interpersonal Relationships” domain was renamed “Establishes Positive
Relationships and a Positive Climate for Learning,” which is similar to the domain used
in K-12 ALCP analysis “Creates Positive Interpersonal Relationships/Climate”
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(McCombs & Miller, 2007). The domain “Adapts to Class Learning Needs” was renamed
“Individualizes to Unique Learning Needs.” Each scale was analyzed for internal
consistency using SPSS, and the reliability coefficients (Cronbach’s alphas) are shown in
Table 8. In four of five cases, the newly-defined USAFA factors showed higher internal
consistency than national reliabilities, and the analysis showed that no scale’s reliability
would have been improved with the removal of any item.
3.4 Research Design and Conceptual Model
The conceptual model for this study is presented in Figure 5. This study used a
revised or truncated version of the conceptual model predominantly presented in
conjunction with the college level ALCP (Figure 3). As mentioned, the perceptions of
learner-centered practices included two newly-labeled domains, and the questions that
defined the remaining three domains differed from previous studies. Also, instructor
beliefs and perceptions ordinarily gathered in most ALCP research were not part of this
study. Since classrooms and schools function as systems involving data and feedback for
many crucial entities, administration of the ALCP is usually intended to include data
gathered from both teachers and students and shared amongst all interested parties
(Wheatley, 1999; McCombs & Miller, 2007). No classroom or relationship operates in a
vacuum (Wheatley, 1999), and full measurement and feedback from data gathered during
ALCP administration may benefit teachers, students, peers, and overseers (Wheatley,
1999; McCombs & Miller, 2007). In this present study, data were collected mostly from
cadets, mainly because their data alone answered the research questions. However, data
were collected from instructors during the spring 2008 pilot and are reported briefly in
Chapter 4, but the main emphasis was on cadets. The instructor data may give a partial
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picture of the survey’s potential for providing feedback on the entire classroom system,
but this study was focused first on the cadets alone. Also, this research is new to the
Academy, and this initial, partial administration of the ALCP is intended to spur interest
and gain entrée for a future full administration of the ALCP. The model was modified to
reflect the emphases of this study.

77

Instructor
Characteristics

Administrator/Faculty
Perceptions of College
Policies, Practices, Culture

Instructor Perceptions of
Practices (same as student
domains below)
Learner-Centered
Instructor Beliefs
and Assumptions
•Learner-centered
beliefs about
learning, learners,
and teaching
•Non-learnercentered beliefs
about learners
•Non-learnercentered beliefs
about teaching
and learning

Peer Instructor
Perception of
Practices

Discrepancies

Practices

Class
Year

Perceptions of
Learner-Centered
Practices
•Establishes Positive
Relationships and a
Positive Climate for
Learning
•Individualizes
Instruction to Unique
Learning Needs
•Facilitates the Learning
Process
•Encourages Personal
Challenge and
Responsibility
•Provides for Individual
and Social Learning
Needs

Student
Motivation
•Self-efficacy
•Active learning
strategies
•Epistemic
curiosity
•Task mastery
goals
•Performance
goal orientation
•Effort avoidance
strategies
•Work avoidance
goals

Hypothesized
relationships

Extrinsic Motivations to Remain at
the Academy
•Remain for fully-paid tuition
•Remain for guaranteed employment
after graduation
•Remain for opportunity to attend
pilot training after graduation
•Remain to serve country
•Remain to please parent(s)

Not part of study;
assumed link
Hypothesized moderating
relationships
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Student
Achievement

Figure 5. Conceptual framework for Air Force Academy study (Adapted from
McCombs (2004), Pierce et al. (2002, 2004), and McCombs & Miller, (2009)).
Note. This figure is a revision of the full conceptual model usually associated with ALCP
research. See Figure 3 in Chapter 2 for the original model.
The research questions listed in Chapter 1 established the independent and
dependent variables. The research questions led to testing of the various the relationships
found or hypothesized in prior motivation and ALCP research in K-20 education
(McCombs & Lauer, 1997; McCombs & Weinberger, 2002; Pierce & Kalkman, 2003;
Vakili, 2003). The domains of perceptions of L-C practices were independent variables:
establishes positive relationships and a positive climate for learning, individualizes to
unique learning needs, facilitates the learning process, encourages personal challenge
and responsibility, and provides for individual and social learning needs. Similar to prior
studies, because of the intercorrelations of the five L-C domains, a composite of all
perceptions of L-C practices was also treated as an independent variable and named the
L-C composite (Pierce, Kalkman & Dean, 2002). Class year was an independent variable,
as were five extrinsic motivations for remaining at the Academy: fully paid tuition,
guaranteed employment, the opportunity to attend pilot training after graduation, serving
the country, and pleasing parent(s). All individual motivation constructs were treated as
dependent variables: self-efficacy, active learning strategies, epistemic curiosity, task
mastery, performance goal orientation, work avoidance goals, and effort avoidance
strategies. The first four made up a positive motivation composite used as a dependent
variable, and effort avoidance strategies and work avoidance goals made up a negative
motivation composite used as a dependent variable. Performance goal orientation was
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defined as neither negative nor positive for this study, although it is desirable that other
intrinsic motivations outweigh an extrinsic performance goal orientation (Dweck, 1986;
Harackiewicz et al., 2002a, b). Initial indications from the pilot data regressions and
correlations showed that this may be an adaptive, rather than maladaptive, motivation at
the Academy.
The conceptual model tested the relationships shown in Figure 5 and relationships
specified in the research questions, which have been supported and verified in other
research. The unique nature of the Air Force Academy suggested that the relationships
between perceptions and motivation there were also unique and potentially would defy
findings from previous research, compelling this current study. Initial correlations and
early mean statistics (Tables 2 and 3) showed that the Academy may have had some
distinct and interesting features that contrast with findings in other higher education
environments.
The conceptual model also included the hypothesized direct and moderating
relationships between class year (i.e. freshman to senior) and extrinsic motivations to
student motivation. The research questions regarding class year and extrinsic motivations
were based on the suggestions from the literature review that the Academy presents a
unique motivational environment and that the core academic offerings at the Academy
diminish choice and control. Examining these effects across class year would potentially
reveal class year trends in student motivation in core classes. The extrinsic motivation
questions included in this study were almost identical to questions asked on other surveys
at the Academy (HQ USAFA/XPA, 2008). Examining these extrinsic motivations would
help answer whether these prominent motivations predict motivation or moderate the
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impact of perceptions of L-C practices. This, in turn, may help academy educators shift
their attention and focus their efforts in motivating students.
3.5 Subjects and Setting
The extant sample data came from a specific population of interest, and this was a
stratified, non-random convenience sample. The level of analysis was the Air Force
Academy’s core curriculum classes, with a secondary level of analysis of class year. The
study analyzed data from cadets who took core academic classes at the United States Air
Force Academy in Scholars Program and non-Scholars core classes. The researchers
collected data from these cadets, because there was a high probability of rapidly
obtaining cadet participation via the human subjects pool’s extra credit incentive, and
because the Scholars Program cadets frequently participate in program assessment as part
of the terms of their participation in the program. The sample had data from 23 core
curriculum courses (Table 9) with cadets from all 4 class years. The overall sample
consisted of complete sets of data from 736 cadets in spring 2008 and spring 2009. The
specific courses were chosen for the survey, because they were deemed a good
representation of courses that had mainly technical orientations, mainly humanities
orientations, and a mix of orientations. Although not analyzed in this study, student major
was collected in the surveys and may allow future analysis of student motivations using
academic major and course orientation (technical or non-technical). Table 9 shows the
number of participants and their specified courses. Table 10 shows the mix of course
orientations. The sample included 294 freshmen, 25 sophomores, 274 juniors, and 138
seniors. The limited number of sophomores is discussed later in this chapter.
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Table 9
Participants and Core Courses Surveyed for USAFA ALCP Spring 2008 and Spring 2009
Human subjects pool

n
Scholars Program
n
Spring 2008
Chemistry 100/200
18
History 101
32
Behavioral Science 110
35
Electrical Engineering 315
3
Math 300 356 377
8
History 202 302
7
Behavioral Science 310
45
Spring 2009
Economics 201
49 Chemistry 100
3
Philosophy 310
48 Behavioral Science 110
3
Law 220
46 History 101
2
Political Science 311
46 Economics 201S
8
Computer Science 110
43 Philosophy 310S
4
Physics 110
46 Social Science 495S
7
Foreign Language 131 132 141 142
41 Political Science 311S
5
Math 141 142
45
English 111
48
Biology 210 215 315
50
Astronautical Engineering 310
51
English 411
44
Note. This represents the final total of 736 cadets with useable data. Only 731 were used
in the analysis; Five were discarded who completed the survey in less than 2 minutes 30
seconds. Courses with an xxxS designation were Scholars courses.
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Table 10
Courses Surveyed According to Orientation
Humanities
History 101
Philosophy 310
Political Science 311
English 111
English 411
Foreign Language 13x 14x

Technical
Sample size > n = 18
Chemistry 100, 200
Biology 210 215 315
Computer Science 110
Math 141 142
Physics 110
Astronautical Engineering 410
Sample size < n = 8
Electrical Engineering 315
Math 300 356 377

Social Science 495S
Political Science 311S
Philosophy 310S
History 302
Note. Courses with an xxxS designation were Scholars courses

Mixed
Behavioral Science 110
Behavioral Science 310
Economics 201
Law 220

Economics 201S

The data derived from 736 cadets with complete data out of 836 who participated
in a pilot of the ALCP survey in spring 2008 and two administrations of the survey in
spring 2009. After downloading all survey data, the researcher rejected all surveys that
were not complete through all questions regarding motivation and perceptions of learnercentered practices and all surveys that appeared to have been completed in a minimum
amount of time with one-dimensional answers (e.g. surveys completed in 2 minutes with
all 4s). If a student answered all questions but omitted questions about valuing L-C
practices, about extrinsic motivations, or about their grade (Appendix B), the data were
still used.
3.6 Survey Methods
Researchers obtained permission to survey the cadets, permission to utilize human
subjects pool participants, and an Air Force Academy IRB educational exemption before
the 2008 and 2009 administrations. The primary researchers were the Academy’s
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Director of Academic Assessment and the Scholars Program Director. For the purpose of
use in research conducted at the University of Denver, there was an IRB educational
exemption, as well.
The researchers also complied with the Academy’s human subjects pool director’s
and the Academy assessment directorate’s requests for limits on the number of cadets
that could be surveyed—to avoid saturation of the survey/participant pools. After the core
courses of interest were identified, limits were set for the maximum number of cadets that
could rate each course, which was 50 in most cases. During the 2008 pilot, no limit was
set, except for the overall limit, which was set to 150.
The sample size was dictated not only by its representation of Academy core
courses but also by a power analysis. A G-Power analysis indicated that a sample size of
731 would produce a power of .81 when detecting a medium to small effect size of .125
when performing analysis of variance between the four groups of class years. To achieve
a power of .80 in detecting a Pearson’s r correlation of .35, a sample size of 64 was
required (Howell, 2007).
Behavioral Science human subjects pool participants took the survey to obtain up
to 3% total extra credit in their course. One percent extra credit is obtained for each 30
minutes of survey time. The ALCP survey was estimated to require about 30 minutes,
and teachers awarded the pool participants 1% for participating. If human subjects pool
participants did not complete all questions on the survey, they were not able to receive
extra credit, since the survey would not allow the participant to proceed unless all
questions were answered. The extra credit printout could only be reached at the last page
of the survey, once all questions had been answered.
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In the spring 2008 administration, cadets were invited via email (Appendix G) to
assess a core class they had taken, presently or in the past, from a list of seven classes
(Table 10). Cadets could only take the survey once. Emails were sent to freshman and
upperclassmen in spring 2008 inviting them to participate (Appendix G). In the first
administration of the ALCP in spring 2009, pool participants could take the survey for
different core courses they had taken in fall 2008 or if they had ever taken Economics
201 (Appendix G). One email was sent that invited all upperclassmen and no freshmen in
the pool to evaluate classes. They could not assess the same course twice, but they could
take different surveys for different courses, obtaining up to 3% extra credit. An email was
sent to all eligible upper class cadets in the human subjects pool. In a second
administration of the ALCP in spring 2009, freshmen and upperclassmen were invited to
participate in the survey of eight core courses (Appendix G).
Scholars Program participants were invited by the Program director to participate
(Appendix G). The director sent emails to cadets who had specifically taken certain core
non-Scholars courses in fall 2008 (Table 10). Sophomores, juniors and seniors
participated on a purely volunteer basis. Freshman in the spring 2009 Scholars program
agreed to participate in program assessment when they volunteered to be in the Scholars
Program in fall 2008. However, after being invited to participate in the survey, there was
no way of checking on their response compliance, since their answers were anonymous,
as indicated by the email invitation (Appendix G). The course director reminded the
Scholars students that the survey needed to be completed once after the survey invitations
were sent. The targeted sample in the Scholars Program was originally intended to part of
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a study of the Scholars Program, but the survey closed after 4 weeks with 32 complete
respondents out of 176 invited to participate, prohibiting a more robust study.
3.7 Instrumentation
The study utilized data collected via an on-line version of the Assessment of
Learner-Centered Practices, College Level Student survey (Appendix B). The survey was
hosted on Survey Monkey (www.Surveymonkey.com), and cadets accessed the survey
via links sent to them in the survey invitation emails. In all, researchers constructed a
total of 20 different collectors on Survey Monkey. Nineteen of them were constructed to
collect data for a specific course, and the spring 2008 pilot collector allowed cadets to
choose to assess one of seven listed courses. All responses were anonymous.
The survey was substantially similar to versions of the ALCP used in previous
studies. No demographic information was collected other than the student’s academic
major, the course they rated, their expected or achieved grades, and their Academy rank
(class year). The survey first asked cadets to state their rank, their academic major, and,
during the 2008 pilot, which of the seven listed courses they were rating. Rank/classes
are: C4C = freshman, C3C = sophomore, C2C- = junior, and C1C- = Senior. Questions 142 (appendix B) assess how often students perceive various L-C practices. Questions 4389 assessed motivation. Questions 90-99 measured students’ valuing of L-C practices and
motivations for coming to the Academy, but these questions were not part of this study.
This study used questions 100-104, which were extrinsic motivation questions pertaining
to reasons for remaining at the Academy. The final question asked students their achieved
or expected grade, which was used only to demonstrate some correlations but was not
part of the research questions in this study.
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3.8 Validation
The 1997 ALCP validation study tested the basic assumptions of the model in
Figure 3 and the relationships between the elements of the model, mainly with middle
and high school classrooms. (Definitions of the constructs and the research supporting
them were discussed in Chapter 2.) Versions of the instrument were developed to be
appropriate for students of different ages and different majors (Pierce, et al., 2004).
Content, construct, and predicative validity were successfully established through the
1997 study (McCombs & Lauer, 1997). Items on the ALCP support the APA principles
and domains, and concurrent and construct validity was established using existing
measures of the constructs and collaboration with other experts (McCombs & Lauer,
1997). McCombs and Lauer created and validated items assessing perceptions of learnercentered practices based on the 14 APA learner-centered principles, and they used
existing measures and instruments for the motivation items (McCombs & Lauer, 1997).
As mentioned, abundant research with over 35,000 students and 2,000 teachers,
including higher education settings, has confirmed these relationships and the validity
and reliability of the instrument (McCombs & Lauer, 1997, Vakili, 2004; McCombs,
2004; Pierce, Holt, Kolar & McCombs, 2004, Deakin-Crick & McCombs, 2006).
Cronbach’s alpha reliability coefficients for national data for the L-C domains college
level survey (n = 5,140) are shown in Table 8. National and Academy reliabilities for the
motivation factors are shown in Table 11. Academy reliabilities were better than national
reliabilities for four of five L-C domains and six of seven motivational domains. In all
seven motivational domains, reliabilities could only be improved by less than .02 for four
items. Two items, questions 75 and 78, would have improved the self-efficacy and
87

performance goal orientation scales by .03 and .04, respectively, if they had been
removed. This may have been a possible limitation to the analysis.
Table 11
Internal Reliabilities of Domains of Motivation
Domains of Motivation

Self-efficacy
Active learning strategies
Epistemic curiosity
Task mastery
Work avoidance goals
Effort avoidance strategies
Performance goal orientation

Spring 2009 USAFA
reliability coefficient
(n = 731)
.84
.77
.79
.89
.81
.79
.76

National validation
reliability coefficient
(n = 5,140)
.81
.80
.78
.86
.76
.69
.80

Finally, the six primary factor analyses with varimax rotation, the reliability
analyses conducted in conjunction with them (Table 8, Table 11 and Appendix E), and
the cross-validation with separate samples provided strong support for the factors as they
were constructed for this study.
3.9 Methods and Analysis
Inferential statistics—multiple regressions, correlational analyses, and analyses of
variance (ANOVA) —were the primary methods of examining and reporting on the data.
Descriptive statistics were also a part of this initial foray into measuring perceptions of
learning-centered practices and motivation at a service academy. Specifically, the
descriptive statistics showed cadets’ levels of motivation by class year and the overall
levels of perceptions and motivation for these core courses as a whole. Correlations and
regressions demonstrated positive and negative relationships between the variables of
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interest and produced percentage of variance explained by certain independent variables
and models.
These straightforward, quantitative methods were appropriate for the types of
research questions they answered and also for their utility to the interested audiences
(Howell, 2007; Bobko, 2001). Cohen (2003) states that simultaneous multiple regressions
are most appropriate and useful when examining the influence of multiple independent
variables on a dependent variable. Multiple regression analysis provided a simple
presentation of the weights of each factor, a proportion of the variance explained by those
factors, and the covariance of those factors (Cohen, 2003). Simple enter regressions and
correlations initially simply tested the relationships found in previous L-C models,
theories and research. After testing the domains as they were previously defined by
McCombs and finding the R2 and beta weights, the newly-defined domains were tested,
as well, using both enter and stepwise regressions.
ANOVAs tested differences between groups based on various dependent
variables and supported and suggested exploration of various regressions and
correlations. The descriptive statistics, correlations, and regressions helped establish a
baseline for future research. In addition to being wholly appropriate for answering
questions about relationships, these methods were easily interpreted and less complex
than methods like canonical correlations, bootstrapping, ridge regression, and structural
equation modeling (Cohen & Cohen, 2003; Howell, 2007; Isaac & Michael, 1995).
This study was intended to inform future pedagogical practice at the Academy,
and the regressions were intended to be predictive and to be used in comparison to
previous L-C research. Stepwise regressions are not appropriate and not advised for
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research intended to test theory, but they are useful when making predictions (Cohen &
Cohen, 2003; Howell, 2007). So, enter regressions were used to first test the existing
models, and stepwise regressions were used to help predict the relationships between
perceptions and motivation.
The regression equations are shown in Appendix F. The regression equations
were constructed based on the models advanced by previous motivation and ALCP
research. Due to high correlations and multicollinearity among the L-C factors,
interpretation of the regression equations which split the domains into five distinct factors
(equations 1-19 Appendix F) must be tempered. This suggests the need for a stronger
interpretation of the equations that aggregate perceptions of learner-centered practices
into a single factor (equations 10-45, Appendix F).
Analysis of variance was used to examine the significant differences in student
motivation by class, with follow-up post hoc tests to ascertain which groups differed
significantly. ANOVA was also used in secondary analyses of perceptions of learnercentered practices. I constructed groups that were high, medium, and low in perceptions
of learner-centered practices, based on tertile splits of the frequency of the average scores
of the five L-C practices. The pursuant ANOVAs examined whether significant
differences in various motivation constructs existed between groups who are perceived as
high or low in the various learner-centered practices, further illuminating relationships
between perceptions of L-C practices and motivation.
Finally, additional secondary analyses occurred as a result of initial regressions
and correlations. For example, if an extrinsic motivator was found to have a significant
prediction of a motivational domain, that extrinsic motivator was entered into a
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subsequent regression relationship, testing its moderating effect on the L-C composite.
All analyses were selected in light of their appropriateness and ability to further
illuminate the phenomena in this unique environment.
3.10 Study Assumptions and Sample Limitations
3.10.1 Use of Stepwise Regressions when Factors Show High Collinearity
The use of stepwise regressions and the collinearity of the L-C domains are a
limitation, but I assumed that the SPSS computation of the stepwise regressions was not
impacted greatly by the high collinearity. When factors are collinear (as they are with the
L-C domains), correlations between the factors and the dependent variables may be
unstable, with strengths of correlations changing from sample to sample (Cohen, 2005).
Since SPSS chooses the order factors to enter into the stepwise regressions based on
strength of correlation, the high collinearity may essentially be causing this choice to be
arbitrary and factors may show up differently from sample to sample. However, enter
regressions performed in parallel with stepwise showed nearly identical findings. The
eventual relationship and correlations in this study were also similar to past ALCP
research findings. This improved my confidence and satisfaction with using stepwise
regressions.
3.10.2 Questionable Times to Take the Survey
The time to take the survey indicated some areas of concern. After discarding
responses that indicated a one-dimensional score (e.g. all 4s or 1s, especially when
reverse-coded answers received the same scores in a scale) or one-dimensional scores
accomplished in less than 4 minutes, 736 scores still remained, but some times were still
of concern. The minimum time to complete the 110-question survey was 1 minute 35
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seconds, and the maximum time was over 90 hours (cadet left the survey open and
resumed 3 days later). Calculating a mean and standard deviation from these numbers
would produce no useable standard deviations for making a cutoff (e.g. eliminating every
respondent over two SDs below the mean). There was no clear cut way of discerning who
had read the questions and thoughtfully answered. I took the survey and answered
thoughtfully in 8 minutes 4 seconds. The median time (n = 736) for completing the
survey was 12 minutes 8 seconds. Assuming that two SDs (assuming one SD equals 6
minutes in this theoretical normal curve) above and below this roughly encompassed a
normal distribution, all values below 24 minutes (n = 573) were used to compute a SD
of 4 minutes 49 seconds. Eliminating all values more than two SDs below 12 minutes 8
seconds effectively excluded five participants from the sample (those who took the
survey in less than 2 minutes 30 seconds), leaving a sample of n = 731.
3.10.3 Specification of Variables
The conceptual model assumed that no variables were mis-specified and that
extraneous variables were not included in the regression models. The variables specified
in the conceptual model are supported by past ALCP research (McCombs & Lauer,
1997). Additionally, the extrinsic motivation variables and class year have been
suggested as potentially influential factors by previous research at the Academy and by
general motivation research (Aretz, 1996; Pintrich & Schunk, 1996; HQ USAFA/XPA,
2007).
It must be noted, however, that I did not examine a few seemingly obvious
variables in this study: teacher variables, demographics, the influence of the Academy’s
extracurricular activities on academic motivation, and the significant differences between
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levels of L-C perceptions and motivations by course. As mentioned in the conceptual
model, teacher variables can be useful in ALCP research. Teachers’ self-perceptions can
be useful predictors of student outcomes (McCombs & Miller, 2008). However, as noted
in the conceptual model, full data collection from teachers was not possible when this
study was conducted, due to time and entrée limitations. Initial success with this study
may enable future collection of teacher data. Additionally, while prior L-C research
frequently included grades as a variable of interest, I only collected expected or achieved
grades, which may not be an accurate measure, but can suggest relationships for future
research. Grades were not part of the research questions for this study, but some
discussion of grades does occur with respect to correlations.
Demographics were not collected, because my research questions—based on the
literature review—did not center on the effects of demographics, and demographic data
were not part of the ALCP surveys. Additionally, collecting and reporting any
demographic data during research at the academies requires extensive oversight and
permissions for reporting, which would have been prohibitive for me as an outside
researcher. Initial success with this research may open the door for future collection and
reporting of demographic data.
While the literature review indicates a robust extracurricular life at the academies,
changing and examining those extracurriculars was not within the purview of the
intended audience of this study. This may be a missing variable in the model and the
regressions, but this study could not include the variable of extracurriculars. Instead, this
study was intended for those who have the power to asses and change the learnercentered practices suggested by this study.
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I did not compare courses in this study, because no controls were in place to
ascertain specific professors. Without certainty that the professorate in a course had been
broadly sampled, showing such comparisons of courses might paint an inaccurate picture,
which might diminish the audience’s future receptivity to this area of research.
3.10.4 Courses Assessed
This study assumed that assessing only core courses at the Academy would
provide useful knowledge about its academic environment, because the core at the
Academy is over two-thirds of what a cadet experiences academically in 4 years. A fairly
even spread (six courses with 30 or more cadets for each category) of technicallyoriented, humanities-oriented, and mixed-orientation classes assumed that core courses
were given even coverage with regard to discipline. Assessing the academic core without
breaking out the assessments by specific professors assumed that there was a
homogeneity of L-C practices within disciplines and within class years.
3.10.5 Linearity of Regression
The analyses assumed a linearity of regression, and there are no existing data
supporting or rejecting curvilinear relationships at the Academy. The counter-intuitive
positive relationship of L-C practices with of the effort avoidance strategies variable in
this study may suggest non-liner data, though. This may be an area for future research.
3.10.6 Factor Analyses Results
A combination of the results of the principal components factor analyses and the
researchers’ judgment (including the ALCP author) were used to define the new domains.
Some researchers might strictly use the results of the factor analyses to define the
domains, however reliability considerations, conceptual fit, and factor analysis weights
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all were considered when deciding which items would define the new domains. Also, as
mentioned in the chapter 1 limitations, the revised domains may not allow a strict one-toone comparison with past ALCP research, but this study’s domain findings will
tentatively be considered analogues to past ALCP domains and findings.
3.10.7 Use of a Convenience Sample
Although this study used extant data from a convenience sample, it was assumed
that the cadets were sufficiently random to represent experiences in core courses at the
Academy. As mentioned, the surveys solicited assessments of an even spread of types of
disciplines. Also, all cadets must take Behavioral Science 110 and 310—the pools that
contributed 704 of the 731 responses, and there was an equal chance of a cadet being
assigned to either the fall or spring semester of the courses and of having a chance to
participate in the spring 2008 or 2009 surveys. However, the narrow non-random limits
of the sample were acknowledged: cadets taking Behavioral Science classes or Scholars
classes, cadets who volunteered, cadets who were seeking extra credit, and cadets who
had been enrolled in the 23 courses selected for assessment.
The sample was also limited by the numbers of sophomores available—25—and
this impacts the interpretation of the ANOVAs by class year. In the Behavioral Science
human subjects pool, there are very few sophomores, because Behavioral Science 110
and 310 are ordinarily offered to freshmen and seniors, with only a few exceptions. A
small number of sophomores were available in the spring 2008 administration and
through the Scholars Program core courses. The unequal numbers of participants by class
year can impact the interpretation of the ANOVAs by class year, but ANOVA is robust to
unequal sample sizes, as long as homogeneity of variance between groups is monitored
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(Keppel & Wickens, 2004). Additionally, there are no indications that a finer-grained
analysis of the differences between sophomores and upperclassmen were needed over the
differences between freshmen and upperclassmen, so the shortage of sophomores was not
of concern.
Also, while the overall number of participants (n = 731) may be considered a
large enough sample of the approximately 4200 cadets at the Academy, there was no way
to tell whether any of the 731 participants were cadets who participated twice, so the 731
may not have been a good representative sample. A sample of 354 was calculated as the
needed size of sample for a population of 4500 (Isaac & Michael, 1995). Likewise, the
calculated sample size needed for a population of 500 (the approximate size of most large
core Academy courses) is 217, and none of the courses sampled had that number of
participants.
However, it must be noted that the sample did draw from 21 of the Academy’s 32
core courses. The 32 core courses make up about 100 of the 147 credits required at the
Academy. This may be considered a significant part of a cadet’s educational experience
at the Academy, and the coverage of this study was thus arguably a useful representation
of the Academy.
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CHAPTER 4: FINDINGS
4.1 Introduction
This was a quantitative ex post facto correlational study, designed to examine the
relationships between cadets’ perceptions of learner-centered practices and their
motivation in core academic courses at the United States Air Force Academy.
Additionally, the study examined class year and five extrinsic motivations and their
correlations with cadets’ academic motivations. This chapter will present the results of
the analysis of the data. As mentioned in Chapter 3, the data derive from on-line
administrations of a variant of the Assessment of Learner-Centered Practices, College
Student Level survey (Appendix B) offered in 2008 and 2009 to 731 students in 23 core
academic courses at the Academy. The items that defined the L-C domains were revised
from previous administrations of the college level ALCP, and two domains were renamed
to reflect the nature of the items that defined those domains.. However, for the purpose of
reporting the results, the five domains of L-C practices at the Academy will be
considered analogues to the five domains of L-C practices from past research
The data were gathered to answer the research questions listed in Chapter 1. The
primary emphasis was on examining the levels of perceptions of learner-centered
practices and motivation and on examining the correlations between perceptions and
motivation in core courses at the Academy. However, the Academy has some unique
motivational features, and class year and five extrinsic motivations of interest were
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included as part of the analysis. Also, although grades were not part of the research
questions, data on expected or achieved grades were collected and reported in the
correlational data, to enable comparisons with other research and to suggest future
opportunities for research. Descriptive statistics, correlations, regressions, and analysis of
variance are the main analyses, described, in turn. Figure 6 shows the conceptual model
for this study again. Additionally, the shaded areas of Figure 7 depict the groupings of
variables into a learner-centered composite (L-C composite), a positive motivation
composite, and a negative motivation composite, as they contributed to this study’s
analyses.
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Instructor
Characteristics

Administrator/Faculty
Perceptions of College
Policies, Practices, Culture

Instructor Perceptions of
Practices (same as student
domains below)
Learner-Centered
Instructor Beliefs
and Assumptions
•Learner-centered
beliefs about
learning, learners,
and teaching
•Non-learnercentered beliefs
about learners
•Non-learnercentered beliefs
about teaching
and learning

Peer Instructor
Perception of
Practices

Discrepancies

Practices

Class
Year

Perceptions of
Learner-Centered
Practices
•Establishes Positive
Relationships and a
Positive Climate for
Learning
•Individualizes
Instruction to Unique
Learning Needs
•Facilitates the Learning
Process
•Encourages Personal
Challenge and
Responsibility
•Provides for Individual
and Social Learning
Needs

Student
Motivation
•Self-efficacy
•Active learning
strategies
•Epistemic
curiosity
•Task mastery
goals
•Performance
goal orientation
•Effort avoidance
strategies
•Work-avoidant
goals

Hypothesized
relationships

Extrinsic Motivations to Remain at
the Academy
•Remain for fully-paid tuition
•Remain for guaranteed employment
after graduation
•Remain for opportunity to attend
pilot training after graduation
•Remain to serve country
•Remain to please parent(s)

Not part of study;
assumed link
Hypothesized moderating
relationships
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Student
Achievement

Figure 6. Conceptual framework for Air Force Academy study (Adapted from
McCombs (2004), Pierce et al. (2002, 2004), and McCombs & Miller, (2009)).
Note. This figure is a revision of the full conceptual model usually associated with
ALCP research. See Figure 3 in Chapter 2 for the full model
Positive Motivation
Composite
Perceptions of LearnerCentered Practices
Student Motivation
•Establishes Positive
Relationships and a Positive

•Self-efficacy

Climate for Learning

•Active learning

•Individualizes Instruction to

strategies

Unique Learning Needs

•Epistemic curiosity

•Facilitates the Learning Process

•Task mastery

•Encourages Personal Challenge

•Performance goal

and Responsibility

orientation

•Provides for Individual and

•Effort avoidance

Social Learning Needs

strategies
•Work avoidance goals

Learner-Centered
Composite

Negative Motivation
Composite

Figure 7. Groupings of factors for composites in Air Force Academy study
(Adapted from McCombs (2004), Pierce et al. (2002, 2004), and McCombs & Miller,
(2009)).
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4.2 Descriptives
4.2.1 Cadet Descriptives
Mean and standard deviation data for cadets’ perceptions of L-C practices and
motivation levels at the Academy (n = 731) are shown along with national data in Table
12. The Academy’s mean data for the originally-defined L-C domains are also shown
there. The descriptive data show that the Academy cadets’ perceptions of L-C practices
are higher for establishes positive relationships and a positive climate for learning
(establishes positive interpersonal relationships) and for encourages personal challenge
and responsibility. The means for cadets’ perceptions in individualizes to unique learning
needs (adapts to class learning needs), facilitates the learning process, and provides for
individual and social learning needs were lower than national averages at the Academy.
The means for cadets’ motivation levels were higher than national averages in
performance goal orientation and more positive with respect to effort avoidance
strategies. (Performance goal orientation may be considered a negative or positive,
depending on the context; lower effort and work avoidance goals means are considered
more positive.) But cadets’ means were lower or less positive than national means on all
five of the other motivation constructs. Measures of skew and kurtosis indicated that
effort avoidance strategies was positively skewed (1.169), but all other values were
within +/– 1 for skewness or +/– 3 for kurtosis.
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Table 12
Air Force Academy Spring 2008 and Spring 2009 ALCP Means and National Validation
Means
Perceptions of L-C Practices Domains

USAFA data
means and
(SDs) for
revised L-C
domains
(n = 731)

National
validation
data means
and (SDs)
with
originallydefined L-C
domains
(n = 5,140)

USAFA data
means and
(SDs) with
originallydefined
L-C domains
(n = 731)

Establishes positive
personal relationships and
a climate for learning
3.19 (.60)
3.05 (.65)*
3.11 (.63)*
Individualizes to unique
learning needs
2.85 (.69)
3.02 (.63)*
3.03 (.61)*
Facilitates the learning
process
2.96 (.65)
2.99 (.63)*
2.96 (.61)*
Challenge and
responsibility
3.24 (.52)
3.08 (.63)*
3.20 (.53)*
Individual and social
learning needs
2.80 (.65)
3.03 (.65)*
2.78 (.67)*
Motivational domains
Self-efficacy
3.07 (.62)
3.11 (.59)
3.07 (.62)
Active learning strategies
2.82 (.47)
2.85 (.65)
2.82 (.47)
Epistemic curiosity
2.83 (.57)
2.94 (.57)
2.83 (.57)
Task mastery goals
2.68 (.68)
3.07 (.65)
2.68 (.68)
Performance goal
orientation
2.33 (.65)
2.28 (.75)
2.33 (.65)
Effort avoidance strategies 2.08 (.54)
2.19 (.68)
2.08 (.54)
Work avoidance goals
2.31 (.64)
2.10 (.65)
2.31 (.64)
Note. *The first two L-C domains have been renamed for this study, and the items that
define all five domains have been partially revised from previous research. See Chapter
3. Establishes positive interpersonal relationships from previous ALCP research was
renamed to Establishes positive personal relationships and a positive climate for
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learning. Adapts to class learning needs from previous ALCP research was renamed to
Individualizes to unique learning needs.
One-sample t-tests confirmed the significance of the differences between the
Academy and national means (Table 13). Cadets’ perceptions of facilitates the learning
process, cadets’ self-efficacy, and cadets’ active learning strategies means were the only
three means not significantly different from the national means. All differences were
significant at p < .001, except performance goal orientation, which was significantly
different at p < .05. Task mastery—cadets intrinsic motivation in a course—showed the
greatest mean difference from the national mean (-.40) and highest t-value, t = -15.65.
Provides for individual and social learning needs was the next highest significant
difference (Academy lower by .23), followed by cadets’ work avoidance goals (Academy
.21 higher or less positive).
Table 13
One-Sample t-tests Comparing Air Force Academy Means and National Validation
Means

t
Establishes positive
relationships and a positive 6.154
climate for learning
Individualizes to unique
-6.613
learning needs
Facilitates the learning
-1.428
process
Challenge and responsibility 8.021
Individual and social
-9.493
learning needs
Self-efficacy
-1.784
Active learning strategies
-1.640

USAFA
Mean

National
Mean
Mean
Difference

Sig. (2tailed)

3.19

3.05***

.137688

.000**

2.85

3.02****

-.169111

.000**

2.96

2.99

-.034167

.154

3.24

3.08

.155142

.000**

2.80

3.03

-.229922

.000**

3.07
2.82

3.11
2.85

-.041145
-.028694

.075
.101
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t
Epistemic curiosity
Task mastery
Performance goal
orientation
Effort avoidance strategies
Work avoidance goals
Note.

USAFA
Mean

National
Mean
Mean
Difference

Sig. (2tailed)

-5.106
-15.652

2.83
2.68

2.94
3.07

-.107090
-.394669

.000**
.000**

2.163

2.33

2.28

.052193

.031*

-5.580
8.809

2.08
2.31

2.19
2.10

-.112367
.207570

.000**
.000**

* p < .05; **p < .001
***These are data for the Establishes positive interpersonal relationships domain from
previous ALCP research.
****These are data for the Adapts to class learning needs domain from previous ALCP
research.
I also calculated a frequency of student motivation scores (Appendix I) that
described how many cadets fell below national means in their motivation mean scores.
Using those frequencies and the means from Table 12, and interpolating between scores
and cumulative percentages in the frequency tables (Appendix I), I approximated the
following: 54% of the cadets surveyed were below the national mean in self-efficacy, 58
% were below the national mean for active learning, 65% were below the national mean
in epistemic curiosity, and74% were below the national mean in task mastery.
Additionally, 55% were above the mean (which is less positive) in work avoidance goals,
but 72% were below the national mean (which is good) for effort avoidance strategies.
Since these are approximations, the epistemic curiosity, task mastery, and effort
avoidance strategies approximations are perhaps more indicative of actual trends.
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4.2.2 Instructor Descriptives
While the instructor data are not a primary component of this study, some
instructor data exist from the spring 2008 ALCP pilot, administered merely to establish
the psychometric properties of the survey at USAFA. Measures of 19 instructors’ college
level ALCP data are shown in Table 14. Of these, nine taught core technical courses,
including math, biology, chemistry, and astronautical engineering. Ten taught core
humanities or mixed–orientation courses; nine were from the Department of Behavioral
Sciences and Leadership. The instructor means and standard deviations are for the
instructor data analyzed using the original definitions of the L-C domains.
Table 14
USAFA Instructor Results from Spring 2008 Pilot ALCP
ALCP Domain

Domains of instructor belief
L-C beliefs
Non L-C beliefs
Non L-C beliefs about teaching and learning
Domains of instructor perceptions of their L-C
practices
Establishes positive interpersonal relationships
Adapts to class learning needs
Facilitates the learning process
Encourages personal challenge and responsibility
Provides for individual and social learning needs
composite
Teacher self-efficacy and reflective self-awareness
Teacher self-efficacy composite
Teacher self-awareness composite
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USAFA Means
and
(SDs)
(n = 19)

National Means
and (SDs)
(n = 263)

3.19 (.39)
2.49 (.39)
2.35 (.47)

3.27 (.45)
2.64 (.65)
2.34 (.56)

3.38 (.41)
2.90 (.31)
2.98 (.43)
3.33 (.34)

3.36 (.39)
3.33 (.44)
3.20 (.50)
3.44 (.40)

2.76 (.53)

3.08 (.59)

2.84 (.29)
2.78 (.36)

2.89 (.46)
3.02 (.43)

These data come from the original domains of L-C practices. No factor analyses
were performed on the instructor data, since they are not the main focus of this study.
However, these data do permit straightforward comparison to national numbers.
Additionally, the small sample size and disproportionate number of instructors from the
Behavioral Science department may influence the data.
These data are included in the findings mainly to suggest how use of the College
Level Instructor ALCP (Appendix H) and measures of instructor perceptions might be
tied to student outcomes and perceptions in future research. The measures of perceptions
of L-C practices are teachers’ perceptions of their own practices; the disparities between
what teachers perceive and what students perceive may be useful for feedback and
program improvement. Also, these preliminary data may suggest a need for future
research.
4.3 Correlations
Correlations between most variables collected are shown in Table 15. All
correlations for the five extrinsic motivation questions on why cadets remained at the
Academy apply only to those cadets who took the ALCP with those questions (n = 578580); the 148 cadets from the spring 2008 pilot did not have those questions. Appendix J
has a comparison of the correlations of the newly-defined L-C domains with the
originally-defined L-C domains; only the correlations involving the L-C domains are
shown in Appendix J, since relationships not involving the L-C domains remain
unchanged.
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Table 15
Pearson’s r Correlations (continued on next page)

Pos Rel
Individ Instr
Fac Lrn
Chall & Resp

Indiv
Fac Lrn
Instr
0.78
0.80
**
**
0.85
**

Chall Soc Lrn
&Res
0.79
0.72
**
**
0.81
0.82
**
**
0.79
0.82
**
**
0.72
**

Soc Lrn
L-C Comp
Self-eff
Act Lrn
Epis Cur
Task Mast
Pos Mot Comp
Work Av
Eff Av
Perf Goal
Neg Mot
Comp
Tuition
Employment
Pilot Trn
Srv Country
Parents
Class year
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L-C
Self-eff Act Lrn
Cmp
0.90
0.41
0.41
**
**
**
0.94
0.36
0.48
**
**
**
0.93
0.37
0.48
**
**
**
0.90
0.37
0.45
**
**
**
0.89
0.28
0.47
**
**
**
0.50
0.39
**
**
0.47
**

Table 15
Pearson’s r Correlations (continued from previous page; continued on next page)

Pos Rel
Individ Instr
Fac Lrn
Chall & Resp
Soc Lrn
L-C Comp
Self-eff
Act Lrn
Epis Cur
Task Mast

Epis
Cur
0.43
**
0.39
**
0.44
**
0.43
**
0.36
**
0.45
**
0.63
**
0.47
**

Task
Mast
0.41
**
0.52
**
0.53
**
0.48
**
0.54
**
0.55
**
0.44
**
0.65
**
0.71
**

Pos
Mot
0.51
**
0.53
**
0.55
**
0.53
**
0.50
**
0.57
**
0.78
**
0.77
**
0.87
**
0.86
**

Pos Mot Comp
Work Av
Eff Av
Perf Goal
Neg Mot
Comp
Tuition
Employment
Pilot Trn
Srv Country
Parents
Class year
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Work
Av
-0.09
*
0.01
-0.02
-0.07
0.03
-0.02
-0.07
**
0.01
-0.36
**
-0.12
**
-0.17
**

Eff Av

Perf
Goal

Neg
Mot

-0.04

0.04

-0.07

0.14
**
0.09
*

0.14
**
0.10
*

0.08
*

0.00

0.05

-0.04

0.20
**
0.09
*
-0.14
**
0.17
**
-0.28
**
0.15
**
-0.03
**
0.70
**

0.19
**
0.12
*
0.15
**
0.28
**

0.12
*

0.02
0.24
**
0.21
**
0.38
**
0.36
**

0.04

0.03
-0.11
*
0.09
-0.35
**
0.00
-0.12
*
0.93
**
0.91
**
0.40
**

Table 15
Pearson’s r Correlations (continued from previous page)

Pos Rel
Individ Instr
Fac Lrn
Chall & Resp
Soc Lrn
L-C Comp
Self-eff
Act Lrn
Epis Cur
Task Mast
Pos Mot Comp
Work Av
Eff Av
Perf Goal
Neg Mot Comp
Tuition
Employment

Tuition

Employ

-0.04

0.02

-0.03

0.04

0.04

-0.01

0.22
**

0.01

0.09
*

0.02

0.05

0.06

-0.01

0.20

0.01

0.07

-0.01

0.03

0.03

0.03

0.00

0.08

0.06

0.01

0.00

0.07

0.08

-0.11
*

0.01
0.00

0.09
*
0.08
*

Pilot
Trn

Srv
Cntry

Parents

Class
year

0.00

0.08

0.00

0.06

0.06

-0.02

-0.05

-0.02

-0.04

0.09

-0.12
*

0.09
*

-0.05

0.00

-0.03

0.07

-0.01

-0.02

-0.07

-0.04

-0.12
*

0.05

-0.03

-0.02

0.00

0.03

-0.07

0.03

0.03

-0.13
**

-0.05

-0.01

-0.08

0.07

-0.04

-0.03

0.17
**

0.14
*
0.10
*
0.15
**
0.13
*
0.68
**

0.15
**
0.12
*
0.10
*
0.15
**

0.15
**
0.11
*
0.17
**
0.14
*
0.31
**
0.28
**

0.08
*
-0.07
*

0.14
0.12
**
0.17
**

-0.07
-0.07
-0.06
-0.08

0.05

-0.21
**

0.17
**

0.00
0.14
*

Pilot Trn
Srv Country
Parents

-0.04
0.01

Grades

0.22
**
0.22
**
0.17
**
0.23
**
0.54
**
0.28
**
0.39
**
0.24
**
0.44
**
-0.10
**
-0.14
**
0.14
**
-0.13
**

0.03

-0.05

0.07

-0.04

-0.02

0.00

-0.01

-0.15
**

0.04

0.06

-0.06

-0.10
*
0.01

Class year
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Note. Abbreviations for variables:
Pos Rel = Establishes positive relationships and a positive climate for learning
Individ Instr = Individualizes to unique learning needs
Fac Lrn = Facilitates the learning process
Chall & Resp = Encourages personal challenge and responsibility
Soc Lrn = Provides for individual and social learning needs
L-C Comp = Learner-centered composite (the above five domains averaged)
Self-eff = Self-efficacy
Act Lrn = Active learning strategies
Epis Cur = Epistemic curiosity
Task Mast = Task mastery
Pos Mot Comp = Positive motivation composite (the above four motivation domains
averaged)
Work Av = Work avoidance goals
Eff Av = Effort avoidance strategies
Perf Goal = Performance goal orientation
Neg Mot Comp = Negative motivation composite (Effort avoidance and Work avoidance
averaged)
Tuition = Extrinsic motivation to remain at the Academy for fully-paid tuition
Employment = Extrinsic motivation to remain at the Academy for guaranteed
employment after graduation
Pilot Trn = Extrinsic motivation to remain at the Academy for the opportunity to attend
pilot training after graduation
110

Srv Country = Extrinsic motivation to remain at the Academy to serve your country
Parents = Extrinsic motivation to remain at the Academy to please parent(s)
Class year = Class year, freshman through senior, 1-4.
Grades = Expected or achieved grade, F = 1 through A = 5.
*Correlation significant at p < .05
** Correlation significant at p < .001
4.3.1 Domains of Perceptions of Learner-Centered Practices
These correlations showed the repeated significant positive correlations between
perceptions of learner-centered practices and positive student outcomes, including
expected or received grades and motivation.
4.3.1.1 Establishes positive relationships and a positive climate for learning.
Perceptions of establishes positive relationships and a positive climate for
learning showed a significant positive correlation (p < .001; r = .41 to .43) with all
positive motivation domains and r = .51 with the overall positive motivation composite.
Among negative motivation variables, only work avoidance goals showed a small
significant negative relationship with this domain. Expected and received grades had an r
= .22 significant positive relationship with this domain.
4.3.1.2 Individualizes to unique learning needs.
This domain had significant positive relationships with all positive motivation
factors (p < .001), from r = .36 with self-efficacy to r = .53 with task mastery. This
domain also had significant small (r = .14) positive correlations with effort avoidance
strategies and performance goal orientation.
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4.3.1.3 Facilitates the learning process.
Significant positive correlations (p < .001; r = .37 to .53) existed between this
domain and all four positive motivation domains. This domain also had the strongest
correlation (r = .55) with the positive motivation composite of all the L-C domains. This
domain also had small (p < .05; r = .09 and .10) significant positive relationships with
effort avoidance strategies and performance goal orientation. This domain also
correlated significantly (p < .001; r = .22) with expected or received grades.
4.3.1.4 Encourages personal challenge and responsibility.
Perceptions of encourages personal challenge and responsibility had significant
positive correlations (p < .001; r =.37 to .48) with all four domains of positive
motivation, as well. Likewise, its correlation with expected or received grades was r =
.22.
4.3.1.5 Provides for individual and social learning needs.
This domain had the lowest significant correlation (p < .001; r = .28) to a positive
motivation domain—self-efficacy, and it was significantly positively correlated with all
four positive motivation domains (p < .001; r = .28 to .54). But it also had the highest
significant (p < .001; r = .54) correlation between any single L-C domain and positive
motivation domain— with task mastery. Interestingly, this domain also had the highest
positive significant positive correlations (p < .001; r = .20) with effort avoidance
strategies.
4.3.1.6 Learner-centered composite.
The composite of all five domains of perception of learner-centered practices had
significant positive correlations (p < .001; r = .39 to .55) with all four domains of positive
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motivation, the strongest being with task mastery and the weakest with self-efficacy.
Notably, the L-C composite had a significant correlation (r = .57; p < .001) with the
positive motivation composite (self-efficacy, active learning strategies, epistemic
curiosity, and task mastery) and a significant positive correlation (p < .001; r = .23) with
expected or received grades.
4.3.2 Positive Motivation Domains
These correlations showed the positive relationships between positive motivation
constructs and expected or received grades and the significant negative correlations
between positive and negative motivation domains. These also mostly correlated
positively with a performance goal (grades) orientation.
4.3.2.1 Self-efficacy.
As mentioned, the positive motivation domains all showed significant positive
correlations with the perceptions of L-C practices domains. Self-efficacy was also
significantly positively correlated (p < .001; r = .44 to .63) with the other three positive
motivation factors, and significantly negatively correlated (p < .001; r = -.07 and -.14)
with work avoidance goals and effort avoidance strategies. Self-efficacy also had a strong
significant correlation with expected or received grades (p < .001; r = .54).
4.3.2.2 Active learning strategies.
Active learning strategies was significantly positively correlated (p < .001) with
the other positive motivational domains, notably at r = .65 with epistemic curiosity, and,
interestingly, it significantly correlated positively with effort avoidance strategies and
performance goal orientation (p < .001; r =.17 and .28).
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4.3.2.3 Epistemic curiosity.
Epistemic curiosity correlated significantly (p < .001) and positively with the
other positive motivation domains, notably at r = .71 with task mastery. Additionally,
epistemic curiosity had significant negative correlations (r = -.36 and -.28; p < .001) to
work avoidance goals and effort avoidance strategies. Notably, epistemic curiosity was
the only positive motivation domain that did not have a significant positive relationship
with a performance goal (grade) orientation. Epistemic curiosity also had an r = .39
correlation with expected or received grades.
4.3.2.3 Task mastery.
Task mastery, or intrinsic motivation, had a significant (p < .001) positive
relationship with other positive motivation domains, but its correlation with self-efficacy
(r = .44), was the lowest amongst them all. Interestingly, task mastery also had a
significant positive relationship with effort avoidance strategies and performance goal
orientation (p < .001; r = .15 and .24), but the lowest significant correlation (p < .001; r =
.24) with expected or received grades.
4.3.2.4 Positive Motivation Composite.
The positive motivation composite overall was related positively to expected or
received grades (p < .001; r = .44) and with performance goal orientation (p < .001; r =
.21)
4.3.3 Negative Motivation Domains
The negative motivation domains were positively correlated with each other and
negatively correlated with some positive motivation aspects. Their correlations with
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perceptions of L-C practices were small but significant in several cases, with a surprising
mix of positive and negative correlations.
4.3.3.1 Work avoidance goals.
Work avoidance goals, which are associated with a student’s lack of desire to
embrace the course’s learning as a long-range learning goal, had a significant negative
correlation (p < .001; r = -36) with epistemic curiosity. Work avoidance goals also had a
significant positive correlation (p < .001; r = .71) with effort avoidance strategies and a
significant small negative correlation (p < .001; r = -.10) with expected or received
grades. Interestingly, work avoidance goals had a significant positive relationship (p <
.001; r = .38) with performance goal orientation. Work avoidance goals was also
significantly correlated with many extrinsic motivations to remain at the Academy,
discussed later.
4.3.3.2 Effort avoidance strategies.
Effort avoidance strategies, like an opposite of active learning strategies or an
avoidance of effort within the class tasks and assignments, had a small significant
negative correlation with expected or receive grades (p < .001; r = -.14). Notably, it also
had a significant positive relationship with performance goal orientation (p < .001; r =
.36). Effort avoidance strategies was also significantly correlated with many extrinsic
motivations to remain at the Academy, discussed later.
4.3.4 Performance Goal Orientation
The performance goal orientation domain had significant correlations with 16 of
the 21 other variables—all of them positive correlations. Its strongest significant
correlation was with the negative motivation composite (p < .001; r = .40), yet it also had
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a significant positive correlation (p < .001; r = .21) with the positive motivation
composite and a significant small positive correlation (p < .001; r = .12) with the L-C
composite. Performance goal orientation had a small significant positive relationship (p
< .001; r = .14) with expected or achieved grades, and was also correlated positively with
some extrinsic motivators, discussed later.
4.3.5 Extrinsic Motivations to Remain at the Academy
Extrinsic motivations to remain at the Academy had small significant
correlations—both positive and negative—with motivational domains. These correlations
may be considered negligible. Mainly, they were significantly positively correlated with
negative motivation domains and negatively correlated with positive measures of student
outcomes. The exception is with the motivation to remain to serve the country, which
might be viewed opposite to the other extrinsic motivations.
4.3.5.1 Motivation to remain at the Academy for fully-paid tuition.
The motivation to remain for fully-paid tuition had its highest significant positive
correlation (p < .001; r = .17) to the motivational domains with work avoidance goals and
the negative motivation composite. It also correlated significantly (p < .001; r = .68) with
the motivation to remain for guaranteed employment.
4.3.5.2 Motivation to remain at the Academy for guaranteed employment after
graduation.
Motivation to remain for guaranteed employment had its highest correlations in
the motivation domains with performance goal orientation and work avoidance goals (p
< .001; r = .15 and p < .05; r = .14). In addition to being strongly correlated (r = .68) with
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the motivation to remain for tuition, this also had a significant positive correlation (p <
.001;r = .28) with motivation to remain to please parent(s).
4.3.5.3. Motivation to remain at the Academy for the opportunity to attend pilot
training after graduation.
Motivation for pilot training after graduation had small significant positive
correlations with negative motivations and also had a small significant negative
correlation with epistemic curiosity (p < .001; r = -.12), only one of two significant
extrinsic motivation correlations with positive motivation domains. However, it also had
a small significant positive correlation with motivation to remain to serve the country (p
< .05; r = .14).
4.3.5.4. Motivation to remain at the Academy to serve the country.
This motivation to remain to serve the country had no correlations with positive
or negative motivation domains or with expected or received grades. It did have
significant negative relationships (p < .05; r = -.21 and -.15) with a motivation for tuition
and a motivation to please parent(s), which may be viewed as motivations “opposite” or
in contrast to serving the country.
4.3.5.5 Motivation to remain at the Academy to please parent(s).
The motivation to remain at the Academy to please parents had a notable negative
correlation with self-efficacy (p < .05; r = -.12;). Additionally, it was significantly
positively correlated (p < .001; r = .31) with a motivation for tuition and a performance
goal orientation (p < .001; r = .17).

117

4.3.6 Class Year
Class year had a few very small significant correlations. Task mastery—intrinsic
motivation—was significantly negatively correlated (p < .05; r = -.13) with class year.
Perceptions of provides for individual and social learning needs were significantly
negatively related (p < .05; r = -.11) to class year. Work avoidance goals and effort
avoidance strategies were slightly significantly positive and negative, respectively.
4.3.7 Expected or Received Grades
Correlations with expected or received grades have largely been discussed
already, but it must be noted that self-efficacy had the largest significant correlation with
expected or received grades (p < .001; r = .54). Many of the positive motivation domains
and perceptions of L-C practices had positive correlations with this student outcome. The
most negative significant correlation (p < .001; r = -.14) with expected or received grades
is with effort avoidance strategies.
4.4 Regressions
I performed regression analysis to answer the research questions about how
perceptions of L-C practices correlate with various motivations. The regression equations
are listed at Appendix F. As mentioned, stepwise regression may not be reliable when
factors are collinear and correlations are unstable from sample to sample (Cohen, 2003).
This is because SPSS enters factors into stepwise regression beginning with those that
have the highest correlations first and moving progressively through to those with the
next highest correlations, but correlations in this sample or any sample may be tenuous.
For the first two regressions in the first section (separate perceptions of L-C practices
predicting the positive and negative motivation composites), both enter and stepwise
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regressions were performed and reported. For the stepwise regressions, probabilities for
entry and removal in the models were set at p < .05 and p > .10, respectively. Thereafter,
stepwise regression were performed and reported in the initial set of regressions. This
enables comparison with past ALCP research. However, later in the analysis, when
testing an initial or new model or when only two or three factors are entered in a
regression, I used enter regression. This was to remain consistent with the philosophy of
using enter regressions when testing a model and stepwise when seeking predictions
(Cohen, 2003). Also, this helped to produce tables that are easier to assemble and
interpret. In most instances, I checked if outcomes of the regression were very different
between the stepwise and enter methods, and if so, I noted that in the narrative. Also,
shorthand labels for the domains of perceptions of L-C practices were used to enable
presentation of tables and shorten the narratives. It should also be noted that all
significant beta weights and predictors were significant at p < .05 or better.
Unstandardized beta weights are reported, and collinearity of L-C domains, unless
otherwise reported, remained high, with tolerances hovering around .30 throughout the
analyses.
4.4.1 Separate Domains of Perceptions of L-C Practices Predicting Motivation
4.4.1.1 Positive motivation composite.
Tables 16 through 19 depict the results of the enter and stepwise regressions of
the positive motivation composite. Figure 8 depicts the tested relationship. Both methods
of regression gave an adjusted R2 of 33% of the variance in the positive motivation
composite explained by the model. In the enter regression, facilitates the learning process
and encourages challenge and responsibility were significant (p < .05) predictors, with
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beta weights of .178 and .125, respectively. In the stepwise regression, facilitates the
learning process, encourages personal challenge and responsibility, and provides for
individual and social learning needs were significant (p < .05) predictors, with beta
weights of .216, .175, and .101, respectively. Establishes positive relationships and a
positive climate for learning was not a significant predictor in either method. Finally, in
both regressions, the collinearity statistics indicated tolerance statistics under or around
.30, indicating that the factors were linearly related to one another by 70% or more,
which can confound regression
predictions.
Perceptions of Learner-Centered
Practices
• Establishes Positive
Relationships and a Climate
for Learning
• Individualizes Instruction
to Unique Learning Needs
• Facilitates the Learning
Process
• Provides for Social
Learning Needs
• Encourages Personal
Challenge and
Responsibility

Positive Motivation
Composite

Figure 8. Perceptions of L-C practices predicting the positive motivation
composite.
Note. Positive motivation composite consists of: self-efficacy, active learning
strategies, task mastery, and epistemic curiosity
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Table 16
Model Summary of Enter Regression of L-C Domains Predicting Positive Motivation
Composite

2

R

R
a

.578

Std. error of
the estimate

2

Adjusted R
.334

.329

.394847

Note.
a
Predictors: (Constant), Provides for individual and social learning needs composite,
Establishes positive relationships and a positive climate for learning composite,
Encourages personal challenge and responsibility composite, Facilitates the learning
process composite, Individualizes to unique learning needs composite
Table 17
Enter Regression Coefficients of L-C Domains Predicting Positive Motivation Composite

Model
(Constant)

Unstandardized
coefficients
Std.
B
error
1.358

.097

Std.
coeff.
Beta

Sig.
.000*
*
.091 .108

Positive relationships
.073
.045
Individualizes to
.046
.049
.066 .349
unique learning needs
Facilitates the
.000*
.178
.050
.239
learning process
*
Challenge and
.125
.056
.135 .026*
responsibility
Social learning needs
.071
.041
.097 .084
Note. Dependent variable: Positive motivation composite
*p < .05; **p < .001
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Correlations
Zeroorder Partial Part

Collinearity
Tolerance

.508

.060

.049

.286

.531

.035

.028

.185

.554

.132

.109

.207

.527

.083

.068

.252

.502

.064

.052

.294

Table 18
Model Summary of Stepwise Regression of L-C Domains Predicting Positive Motivation
Composite

Model
1
2
3
Note.

R
.554a
.568b
.574c

R2

Std. error of
Adjusted R2
the estimate
.307
.306
.401672
.323
.321
.397260
.329
.327
.395515

a

Predictors: (Constant), Facilitates the learning process composite

b

Predictors: (Constant), Facilitates the learning process composite, Encourages personal

challenge and responsibility composite
c

Predictors: (Constant), Facilitates the learning process composite, Encourages personal

challenge and responsibility composite, Provides for individual and social learning
needs composite
Table 19
Stepwise Regression Coefficients of L-C Domains Predicting Positive Motivation
Composite

Model
3 (Constant)
Facilitates the
learning process
Challenge and
responsibility

Unstandardized
coefficients
Std.
B
error
1.362

.093

.216

.046

.175

.050

Std.
coeff.
Beta

Sig.
.000*
*
.000*
.289
*
.190 .001*
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Correlations
Zeroorder Partial Part

Collinearity
Tolerance

.554

.173

.144

.247

.527

.128

.106

.309

Social learning
.101
.037
.137 .007*
needs
Note. Dependent variable: Positive motivation composite

.502

.101

.083

.363

*p < .05; **p < .001
4.4.1.2 Negative motivation composite.
Tables 20 through 23 depict the results of the enter and stepwise regressions of
the negative motivation composite. Figure 9 depicts the tested relationship. Both methods
produced models that explained only 8% of the variation in the negative motivation
composite predicted by perceptions of L-C practices. The enter regression showed
establishes positive relationships and a positive climate for learning and encourages
personal challenge and responsibility as significantly negatively predicting negative
motivation, with beta weights of -.306 and -.215, respectively. The enter regression
showed individualizes to unique learning needs and provides for individual and social
learning needs as significantly positively predicting negative motivation, with beta
weights of .210 and .217, respectively. The stepwise regression showed the same four
domains significantly predicting negative motivation, with nearly the same beta weights.
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Perceptions of Learner-Centered
Practices
• Establish Positive
Relationships and a
Climate for Learning
• Individualize Instruction to
Unique Learning Needs
• Facilitate the Learning
Process
• Provide for Social Learning
Needs
• Encourage Personal
Challenge and
Responsibility

Negative Motivation
Composite

Figure 9. Perceptions of L-C practices predicting the negative motivation
composite.
Note. Negative motivation composite consists of work avoidance goals and effort
avoidance strategies.
Table 20
Model Summary of Enter Regression of L-C Domains Predicting Negative Motivation
Composite

R
.290a

2

2

R

Adjusted R
.084

Std. error of
the estimate

.078

.523724

Note.
a

Predictors: (Constant), Provides for individual and social learning needs composite,

Establishes positive relationships and a positive climate for learning composite,
Encourages personal challenge and responsibility composite, Facilitates the learning
process composite, Individualizes to unique learning needs composite
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Table 21
Enter Regression Coefficients of L-C Domains Predicting Negative Motivation
Composite
Unstandardized
coefficients
Std.
B
error

Model
(Constant)

Std.
coeff.

Correlations
Zeroorder Partial Part

Beta

Sig.
.000*
*
.000*
-.340
-.071 -.187 -.182
*

Collinearity
Tolerance

2.557

.128

-.306

.060

.210

.065

.266 .001*

.076

.119

.114

.185

.035

.066

.041

.036

.019

.019

.207

-.215

.074

-.206 .004* -.039 -.107 -.103

.252

Positive relationships
Individualizes to
unique learning needs
Facilitates the
learning process
Challenge and
responsibility
Social learning needs

.601

.000*
*
Note. Dependent variable: Negative motivation composite
.217

.055

.260

.117

.146

.141

.286

.294

*p < .05; **p < .001
Table 22
Model Summary of Stepwise Regression of L-C Domains Predicting Negative Motivation
Composite

Model
1
2
3
4

R
.117a
.252b
.271c
.290d

R2
.014
.064
.073
.084

Std. error of
Adjusted R2
the Estimate
.012
.542047
.061
.528463
.069
.526120
.079
.523463
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Note.
a

Predictors: (Constant), Provides for individual and social learning needs composite

b

Predictors: (Constant), Provides for individual and social learning needs composite,

Establishes positive relationships and a positive climate for learning composite
c

Predictors: (Constant), Provides for individual and social learning needs composite,

Establishes positive relationships and a positive climate for learning composite,
Individualizes to unique learning needs composite
d

Predictors: (Constant), Provides for individual and social learning needs composite,

Establishes positive relationships and a positive climate for learning composite,
individualizes to unique learning needs composite, Encourages personal challenge and
responsibility composite
Table 23
Stepwise Regression Coefficients of L-C Domains Predicting Negative Motivation
Composite

Model
4 (Constant)
Social learning
needs
Positive
relationships
Individualizes to
unique learning
needs
Challenge and
responsibility

Unstandardized
coefficients
Std.
B
error
2.552

.128

.223

.053

-.302

.059

.221

.062

-.202

.070

Std.
coeff.

Correlations
Zeroorder Partial Part

Beta

Sig.
.000*
*
.000*
.268
.117 .154 .149
*
.000*
-.335
-.071 -.186 -.181
*
.280

.000*
*

.132

.310
.293

.128

.207

-.194 .004* -.039 -.107 -.103

.283
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.076

Collinearity
Tolerance

Note. Dependent variable: Negative motivation composite
*p < .05; **p < .001
4.4.1.3 Self-Efficacy.
Tables 24 and 25 show the stepwise regressions of perceptions of L-C practices
predicting self-efficacy. Figure 10 depicts the tested relationships between the five L-C
domains and the seven individual motivation constructs, beginning with self-efficacy.
Two domains of perceptions predicted 17% of the variability in self-efficacy—establishes
positive relationships and a positive climate for learning and facilitates the learning
process—with beta weights of .333 and .110, respectively.
Self-efficacy
Perceptions of Learner-Centered
Practices
• Establishes Positive
Relationships and a Climate
for Learning
• Individualizes Instruction to
Unique Learning Needs
• Facilitates the Learning
Process
• Provides for Individual and
Social Learning Needs
• Encourages Personal
Challenge and Responsibility

Active Learning
Strategies
Task Mastery

Epistemic
Curiosity
Effort Avoidance
Strategies
Work Avoidance Goals

Performance Goal
Orientation
Figure 10. L-C domains predicting individual motivation constructs.
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Table 24
Model Summary of Stepwise Regression of L-C Domains Predicting Self-efficacy

Model
1
2

R
.413a
.419b

Std. error of
R
Adjusted R
the estimate
.171
.169
.568151
.176
.173
.566798
2

2

Note.
a
Predictors: (Constant), Establishes positive relationships and a positive climate for
learning composite
b

Predictors: (Constant), Establishes positive relationships and a positive climate for

learning composite, Facilitates the learning process composite
Table 25
Stepwise Regression Coefficients of L-C Domains Predicting Self-efficacy

Model
2 (Constant)

Unstandardized
coefficients
Std.
B
error
1.681

.113

Std.
coeff.
Beta

Sig.
.000*
*
.000*
.323
*

Positive
.333
.056
relationships
Facilitates the
.110
.052
.115 .035*
learning process
Note. Dependent variable: Self-efficacy composite

Correlations
Zeroorder Partial Part

Collinearity
Tolerance

.413

.216

.201

.387

.368

.078

.071

.387

*p < .05; **p < .001
4.4.1.4 Active learning strategies.
Tables 26 and 27 show the stepwise regressions of perceptions of L-C practices
predicting active learning strategies. The model predicted 26% of the variability in active
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learning strategies with three domains of perception predicting—facilitates the learning
process, provides for individual and social learning needs, and individualizes to unique
learning needs, with beta weights of .155, .134, and .100, respectively.
Table 26
Model Summary of Stepwise Regression of L-C Domains Predicting Active Learning
Strategies

Model
1
2
3

R
.481a
.504b
.509c

R2

Std. error of
Adjusted R2
the estimate
.232
.231
.414819
.254
.252
.408929
.259
.256
.407943

Note.
a
Predictors: (Constant), Facilitates the learning process composite
b

Predictors: (Constant), Facilitates the learning process composite, Provides for

individual and social learning needs composite
c

Predictors: (Constant), Facilitates the learning process composite, Provides for

individual and social learning needs composite, Individualizes to unique learning needs
composite
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Table 27
Stepwise Regression Coefficients of L-C Domains Predicting Active Learning Strategies

Model
3 (Constant)

Unstandardized
coefficients
Std.
B
error
1.705

Std.
coeff.
Beta

.073

Sig.
.000*
*

Correlations
Zeroorder Partial Part

Facilitates the
.155
.046
.212 .001* .481
learning process
Social learning
.134
.042
.185 .002* .472
needs
Individualizes to
unique learning
.100
.047
.146 .034* .478
needs
Note. Dependent variable: Active learning strategies composite

Collinearity
Tolerance

.123

.107

.254

.117

.101

.297

.079

.068

.217

*p < .05; **p < .001
4.4.1.5 Epistemic curiosity.
Tables 28 and 29 show the stepwise regressions of perceptions of L-C practices
predicting epistemic curiosity. The model predicted 22% of the variability in epistemic
curiosity with three domains of perceptions of L-C practices predicting—facilitates the
learning process, establishes positive relationships and a positive climate for learning,
and encourages personal challenge and responsibility, with beta weights of .168, .165,
and .146, respectively.
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Table 28
Model Summary of Stepwise Regression of L-C Domains Predicting Epistemic Curiosity

Model
1
2
3

R
.441a
.464b
.469c

Std. error of
R
Adjusted R
the estimate
.195
.194
.509219
.215
.213
.503127
.220
.216
.501923
2

2

Note.
a
Predictors: (Constant), Facilitates the learning process composite
b

Predictors: (Constant), Facilitates the learning process composite, Establishes positive

relationships and a positive climate for learning composite
c

Predictors: (Constant), Facilitates the learning process composite, Establishes positive

relationships and a positive climate for learning composite, Encourages personal
challenge and responsibility composite
Table 29
Stepwise Regression Coefficients of L-C Domains Predicting Epistemic Curiosity

Model
3 (Constant)

Unstandardized
coefficients
Std.
B
error
1.335

Std.
coeff.
Beta

.119

Sig.
.000*
*

Facilitates the
.168
.054
.192 .002*
learning process
Positive
.165
.055
.177 .003*
relationships
Challenge and
.146
.069
.135 .034*
responsibility
Note. Dependent variable: Epistemic curiosity composite
*p < .05; **p < .001
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Correlations
Zeroorder Partial Part

Collinearity
Tolerance

.441

.114

.101

.278

.434

.112

.099

.317

.433

.078

.069

.266

4.4.1.6 Task mastery.
Tables 30 and 31 show the stepwise regressions of perceptions of L-C practices
predicting task mastery. The model predicted 32% of the variability in task mastery with
two domains of perceptions of L-C practices predicting—provides for individual and
social learning needs and facilitates the learning process, with beta weights of .333 and
.292, respectively.
Table 30
Model Summary of Stepwise Regression of L-C Domains Predicting Task Mastery

Model
1
2

R
.538a
.564b

R2

Std. error of
Adjusted R2
the estimate
.289
.288
.575151
.319
.317
.563527

Note.
a
Predictors: (Constant), Provides for individual and social learning needs composite
b

Predictors: (Constant), Provides for individual and social learning needs composite,

Facilitates the learning process composite
Table 31
Stepwise Regression Coefficients of L-C Domains Predicting Task Mastery

Model
2 (Constant)
Social learning
needs
Facilitates the
learning process

Unstandardized
coefficients
Std.
B
error
.879

.100

.333

.052

.292

.052

Std.
coeff.
Beta

Sig.
.000*
*
.000*
.320
*
.000*
.277
*
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Correlations
Zeroorder Partial Part

Collinearity
Tolerance

.538

.233

.198

.382

.529

.203

.171

.382

Note. Dependent variable: Task mastery composite
*p < .05; **p < .001
4.4.1.7 Work avoidance goals.
Tables 32 and 33 show the stepwise regressions of perceptions of L-C practices
predicting work avoidance goals. The model predicted just 3% of the variability in work
avoidance goals with four domains of perceptions of L-C practices predicting—
establishes positive relationships and a positive climate for learning, individualizes to
unique learning needs, encourages personal challenge and responsibility, and provides
for individual and social learning needs. Establishes positive relationships and a positive
climate for learning and encourages personal challenge and responsibility had negative
beta weights of -.245 and -.187, respectively, and individualizes to unique learning needs
and provides for individual and social learning needs both positively predicted work
avoidance goals , with beta weights of .200 and .128, respectively.
Table 32
Model Summary of Stepwise Regression of L-C Domains Predicting Work Avoidance

Model
1
2
3
4

R
.086a
.164b
.180c
.194d

R2
.007
.027
.032
.038

Std. error of
Adjusted R2
the estimate
.006
.635115
.024
.629293
.028
.627950
.032
.626625

Note.
a
Predictors: (Constant), Establishes positive relationships and a positive climate for
learning composite
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b

Predictors: (Constant), Establishes positive relationships and a positive climate for

learning composite, Individualizes to unique learning needs
c

Predictors: (Constant), Establishes positive relationships and a positive climate for

learning composite, Individualizes to unique learning needs composite, Encourages
personal challenge and responsibility composite
d

Predictors: (Constant), Establishes positive relationships and a positive climate for

learning composite, Individualizes to unique learning needs composite, Encourages
personal challenge and responsibility composite, Provides for individual and social
learning needs composite
Table 33
Stepwise Regression Coefficients of L-C Domains Predicting Work Avoidance

Model
4 (Constant)

Unstandardized
coefficients
Std.
B
error
2.766

Std.
coeff.
Beta

.153

Sig.
.000*
*

Correlations
Zeroorder Partial Part

Positive
-.245
.071
-.233 .001* -.086 -.127 -.126
relationships
Individualizes to
unique learning
.200
.074
.217 .007* .015 .100 .099
needs
Challenge and
-.187
.083
-.154 .025* -.068 -.083 -.082
responsibility
Social learning
.128
.064
.132 .044* .031 .075 .074
needs
Note. Dependent variable: Work avoidance goals composite
*p < .05; **p < .001
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Collinearity
Tolerance

.293
.207
.283
.310

4.4.1.8 Effort avoidance strategies.
Tables 34 and 35 show the stepwise regressions of perceptions of L-C practices
predicting effort avoidance strategies. The model predicted just 13% of the variability in
effort avoidance strategies with four domains of perceptions of L-C practices predicting:
provides for individual and social learning needs, establishes positive relationships and a
positive climate for learning, individualizes to unique learning needs, and encourages
personal challenge and responsibility. Establishes positive relationships and a positive
climate for learning and encourages personal challenge and responsibility had negative
beta weights of -.358 and -.216, respectively, and provides for individual and social
learning needs and individualizes to unique learning needs both positively predicted
effort avoidance strategies, with beta weights of .318 and .242, respectively.
Table 34
Model Summary of Stepwise Regression of L-C Domains Predicting Effort Avoidance

Model
1
2
3
4

R
.197a
.331b
.348c
.365d

2

2

R

.039
.109
.121
.133

Adjusted R
.038
.107
.117
.128

Std. error of
the estimate
.534074
.514530
.511475
.508253

Note.
a
Predictors: (Constant), Provides for individual and social learning needs composite
b

Predictors: (Constant), Provides for individual and social learning needs composite,

Establishes positive relationships and a positive climate for learning composite
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c

Predictors: (Constant), Provides for individual and social learning needs composite,

Establishes positive relationships and a positive climate for learning composite,
Individualizes to unique learning needs composite
d

Predictors: (Constant), Provides for individual and social learning needs composite,

Establishes positive relationships and a positive climate for learning composite,
Individualizes to unique learning needs composite, Encourages personal challenge and
responsibility composite
Table 35
Stepwise Regression Coefficients of L-C Domains Predicting Effort Avoidance

Model
4 (Constant)

Unstandardized
coefficients
Std.
B
error
2.339

Std.
coeff.
Beta

.124

Correlations
Zeroorder Partial Part

Sig.
.000*
*
.000*
.382
.197 .223 .213
*
.000*
-.398
-.041 -.225 -.215
*

Collinearity
Tolerance

Social learning
.318
.052
needs
Positive
-.358
.057
relationships
Individualizes to
.000*
unique learning
.242
.060
.308
.136 .149 .140
*
needs
Challenge and
-.216
.068
-.208 .001* .001 -.118 -.111
responsibility
Note. Dependent variable: Effort avoidance strategies composite

.310
.293
.207
.283

*p < .05; **p < .001
4.4.1.9 Performance goal orientation.
Tables 36 and 37 show the stepwise regressions of perceptions of L-C practices
predicting performance goal orientation. The model predicted just 5% of the variability
in performance goal orientation with two domains of perceptions of L-C practices
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predicting—. provides for individual and social learning needs and establishes positive
relationships and a positive climate for learning. Provides for individual and social
learning needs positively predicted performance goal orientation with a .328 beta
weight, while establishes positive relationships and a positive climate for learning
negatively predicted with a -.211 beta weight. In both cases, the tolerance statistic was
.480—a lower collinearity—demonstrating more distinct influences of the independent
variables.
Table 36
Model Summary of Stepwise Regression of L-C Domains Predicting Performance Goal
Orientation

Model
1
2

R
.188a
.232b

Std. error of
R
Adjusted R
the estimate
.036
.034
.641081
.054
.051
.635411
2

2

Note.
a
Predictors: (Constant), Provides for individual and social learning needs composite
b

Predictors: (Constant), Provides for individual and social learning needs composite,

Establishes positive relationships and a positive climate for learning composite
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Table 37
Stepwise Regression Coefficients of L-C Domains Predicting Performance Goal
Orientation

Model
2 (Constant)

Unstandardized
coefficients
Std.
B
error
2.085

Std.
coeff.
Beta

Sig.

Correlations
Zeroorder Partial Part

Collinearity
Tolerance

.000*
*

.127

Social learning
.000*
.328
.052
.329
.188 .228 .228
needs
*
Positive
.000*
-.211
.056
-.195
.042 -.138 -.135
relationships
*
Note. Dependent variable: Performance goal orientation composite

.480
.480

*p < .05; **p < .001
4.4.2 L-C Composite Predicting Motivation
Tables 38 and 39 show the percentage of variance explained and the beta weights
and significance of the learner-centered composite predicting the motivation domains and
composites. Figure 11 shows the tested relationships between the L-C composite and the
motivation variables and composites. With perceptions of all L-C practices combined into
one composite, this composite predicted 33% of the variance in the positive motivation
composite and 30% of the variance in task mastery. This was the same as the models
when regressing all the individual L-C domains on the positive motivation composite.
The L-C composite predicted task mastery with a beta weight of .652, and it had a beta
weight of .486 for the overall positive motivation composite. The L-C composite
significantly (p <.05) predicted other motivation constructs, explaining 15% of the
variance in self-efficacy, 25% of active learning strategies, 20% of epistemic curiosity,
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and only 1% each of effort avoidance strategies and performance goal orientation. The
variance explained in effort avoidance strategies and performance goal orientation in
these models was each 1%, but the stepwise regression with the individual L-C domains
explained 13% of effort avoidance strategies and 5% of performance goal orientation.
The negative motivation composite and work avoidance goals did not regress
significantly on the L-C composite.
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Positive Motivation
Composite
Negative Motivation
Composite

Self-efficacy

Active Learning Strategies

Task Mastery

L-C Composite

Epistemic Curiosity

Effort Avoidance
Strategies
Work Avoidance Goals

Performance Goal
Orientation
Figure 11. L-C Composite predicting motivation.
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Table 38
Model Summary Regression of L-C Composite Predicting Motivational Domains

Motivational domain predicted
R
R2
Positive motivation composite
.574
.330*
Negative motivation composite
.031
.001
Self-efficacy
.392
.153*
Active learning strategies
.503
.253*
Epistemic curiosity
.447
.200*
Task mastery
.546
.298*
Work avoidance goals
.024
.001
Effort avoidance strategies
.091
.008*
Performance goal orientation
.119
.014*
Note. Predictors: (Constant), Learner-centered composite

Adjusted R2
.329*
.000
.152*
.252*
.199*
.297*
.000
.007*
.013*

Std. error of
the estimate
.394851
.545501
.573958
.409131
.507525
.571737
.637304
.542538
.648137

*p < .05
Table 39
Regression Coefficients of L-C Composite Predicting All Motivations
Std.
Unstd. coeff. coeff.
Std.
B
error Beta

Motivational domain predicted
Positive motivation composite (Constant)

Negative motivation
composite

Self-efficacy

Learner-centered
composite
(Constant)
Learner-centered
composite
(Constant)
Learner-centered
composite
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1.390

.078

.486

.026

2.103

.108

.030

.035

1.781

.114

.428

.037

.574

.031

.392

Sig.
.000*
*
.000*
*
.000*
*
.399
.000*
*
.000*
*

Active learning strategies

(Constant)

Epistemic curiosity

Learner-centered
composite
(Constant)

Task mastery

Learner-centered
composite
(Constant)

Work avoidance goals

Learner-centered
composite
(Constant)

Effort avoidance strategies

Learner-centered
composite
(Constant)

Learner-centered
composite
Performance goal orientation (Constant)

1.568

.081

.417

.027

1.496

.101

.445

.033

.714

.114

.652

.037

2.390

.127

-.027

.041

1.816

.108

.087

.035

1.923

.129

Learner-centered
.136
composite
Note. Dependent variables: Motivation domains and composites

.042

.503

.447

.546

-.024

.000*
*
.000*
*
.000*
*
.000*
*
.000*
*
.000*
*
.000*
*
.510
.000*
*

.091

.014*
.000*
*

.119

.001*

*p < .05; **p < .001
4.4.3 L-C Composite and Class Year Predicting Motivation
Tables 40 and 41 show the regressions where class year and the L-C composite
significantly predict self-efficacy and task mastery. Figure 12 depicts the tested
relationships. In all other models, the R2 and beta weights are similar to those of the L-C
composite predicting alone. Class year makes very little significant difference in any of
the models. Class year only significantly predicts in the models for self-efficacy and task
mastery, predicting self-efficacy with a small, positive beta weight, .05, and predicting
task mastery with a small negative beta, -.07, meaning that as class year goes up by 1
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year, self-efficacy goes up by .05 units and task mastery goes down .07 units. In enter
regressions, class year only added about 1% more variation explained for both task
mastery and self-efficacy. Collinearity statistics are not reported, because class year and
the L-C composite were not collinear.
Positive Motivation Composite
Negative Motivation Composite

Self-efficacy
L-C Composite

Active Learning Strategies
Task Mastery

+
Class Year

Epistemic Curiosity

Effort Avoidance Strategies
Work Avoidance Goals

Performance Goal Orientation
Figure 12. L-C composite and class year predicting motivation.
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Table 40
Model Summary of Enter Regression of L-C Composite and Class Year Significantly
Predicting Self-efficacy and Task Mastery Domains

Std. error of
Motivational domain predicted
R
R
Adjusted R
the estimate
a
Self-efficacy
.403
.163
.160
.571275
a
Task mastery
.559
.312
.310
.566226
Note. Predictors: (Constant), Class year, Learner-centered composite
2

2

Table 41
Enter Regression Coefficients of L-C Composite and Class Year Predicting Self-Efficacy
and Task Mastery
Std.
Unstd. coeff. coeff.
Std.
B error Beta

Motivational domain predicted
Self-efficacy
(Constant)
Learner-centered composite

Task mastery

Class year
(Constant)
Learner-centered composite
Class year

Note.
*p < .05; **p < .001
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1.657

.122

.431

.037

.394

.050

.018

.095

.886

.121

.649

.037

.543

-.069

.018

-.120

Sig.
.000*
*
.000*
*
.005*
.000*
*
.000*
*
.000*
*

4.4.4 L-C Composite, Class Year, and Extrinsic Motivations Predicting Motivation
Regressions were performed with the L-C composite, class year and the five
extrinsic motivators, examining their significant prediction of motivation factors. Figure
13 depicts the tested relationships. The five extrinsic motivators were from five single
questions on the survey asking why students remained at the Academy: for the fully paid
tuition, for the guaranteed employment after graduation, for the opportunity to attend
pilot training after graduation, to serve the country, or to please their parent(s). Both
stepwise and enter regressions were performed, and results were exactly the same for all
nine planned regressions (Appendix F), except that the stepwise regressions found four
extrinsic motivators to be significant in instances where the enter regressions did not. In
all 9 stepwise regressions, the extrinsic motivators only added 1-2% (over the predictions
of the L-C composite and/or class year alone) to the R2 when added to the model. The
tables (except work avoidance goals) are not presented for these regressions, because the
regression weights were so small and the relationships may be deduced by examining the
correlation table. Extrinsic motivators were significant predictors in 28 of 90 instances
where they entered the regression equations, but the beta weights were very small. The
beta weights of the significant extrinsic motivators ranged from -.097 (remaining to
please parent(s) predicting self-efficacy) to .105 (remaining to please parents predicting
performance goal orientation). Extrinsic motivators did not predict active learning
strategies at all, and the motivation to remain for pilot training had the greatest number of
significant (p < .05) predictions—seven, followed by motivation to remain for parents—
five. With respect to effort avoidance strategies, the L-C composite actually had the
largest significant positive beta weight (.102), while class year had a negative beta
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weight (-.043). Extrinsic motivators predicting work avoidance goals was the most
interesting of the models, although only 6% of the variation was explained by the
extrinsic motivators. Tables 42 and 43 show extrinsic motivators predicting work
avoidance goals. Note that these are the only significant predictors of work avoidance
goals in these equations but that the previous regressions showed other factors that
predicted work avoidance goals with small beta weights.

L-C Composite

Positive Motivation Composite
Negative Motivation Composite

+

Self-efficacy

Class Year

Active Learning Strategies

+
Extrinsic Motivations to
Remain at the Academy
• Remain for fully-paid
tuition
• Remain for guaranteed
employment after
graduation
• Remain for opportunity
to attend pilot training
after graduation
• Remain to serve
country
• Remain to please
parent(s)

Task Mastery
Epistemic Curiosity

Effort Avoidance Strategies
Work Avoidance Goals

Performance Goal Orientation
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Figure 13. L-C composite, class year and extrinsic motivators predicting
motivation.
Table 42
Model Summary of Stepwise Regression of L-C Composite, Class Year and Extrinsic
Motivators Significantly Predicting Work Avoidance Goals

R
.166a
.219b
.244c
Note.

R2
.028
.048
.059

Std. error of
Adjusted R2
the estimate
.026
.626652
.045
.620589
.055
.617352

a

Predictors: (Constant), Full tuition

b

Predictors: (Constant), Full tuition, Attend pilot training

c

Predictors: (Constant), Full tuition, Attend pilot training, Please parent(s)

Table 43
Stepwise Regression Coefficients of L-C Composite, Class Year and Extrinsic Motivators
Predicting Work Avoidance Goals

Model
3 (Constant)

Unstandardized
coefficients
Std.
B
error

Std.
coeff.
Beta

Sig.
.000*
1.719
.103
*
Full tuition
.084
.029
.125 .004*
Attend pilot
.000*
.085
.024
.147
training
*
Please parent(s)
.081
.031
.113 .008*
Note. Dependent variable: Work avoidance goals
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Correlations
Zeroorder Partial Part

Collinearity
Tolerance

.166

.121

.119

.903

.150

.149

.146

.997

.149

.110

.107

.904

*p < .05; **p < .001
4.4.5 Class Year Moderating L-C Composite Predicting Motivation
Class year moderating the L-C composite did not significantly predict motivation.
Figure 14 shows the tested relationship. The lowest p-value noted in all the regressions
showed p =.123 for class year moderating the L-C composite predicting task mastery.
This is consistent with the significant correlation between class year and task mastery,
which was the strongest (p < .001; r = -.13) of only two significant correlations between
class year and motivation domains.

Positive Motivation Composite
Negative Motivation Composite

L-C Composite

Self-efficacy

+
Active Learning Strategies
Class Year

Task Mastery
Epistemic Curiosity

+

Effort Avoidance Strategies

Class Year x
L-C Composite

Work Avoidance Goals

Performance Goal Orientation
Figure 14. Class year moderating L-C composite predicting motivation.
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4.4.6 Extrinsic Motivators Moderating Perceptions of L-C Practices Predicting
Motivation: Pilot Training
Few of the extrinsic motivators showed significant ability to predict motivation,
and the beta weights were small. However, the high number of significant beta weights
for remaining at the Academy for the opportunity to attend pilot training led me to
examine the moderating effect of pilot training on perceptions of L-C practices in the
motivation regressions. First, all motivation factors were regressed (enter method) in
equations with motivation for pilot training moderating the L-C composite, e.g.:
Effort avoidance = b0 + b1 Learner-centered composite + b2 Class year + b3
Remain tuition + b4 Remain employment + b5 Remain pilot trn + b6 Remain serve
country + b7 Remain please parent(s) + b8 Remain pilot trn x Learner-centered
composite
The only motivations significantly predicted by pilot training moderating the L-C
composite were effort avoidance strategies and performance goal orientation. Tables 44
and 45 show the results of those regressions. Figure 15 shows the relationships tested.
Notice that the L-C composite is no longer significant, in predicting effort avoidance
strategies and performance goal orientation, where it previously had been (Table 38).
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Learner-Centered
Composite

+
Class Year

+

Effort Avoidance Strategies

Extrinsic Motivations to
Remain at the Academy
• Remain for fully-paid
tuition
• Remain for guaranteed
employment after
graduation
• Remain for opportunity
to attend pilot training
after graduation
• Remain to serve
country
• Remain to please
parent(s)

Performance Goal Orientation

+
Pilot Training x
L-C Composite

Figure 15. Pilot training moderating L-C composite predicting effort avoidance
and performance goal orientation.
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Table 44
Enter Regression Coefficients of Pilot Training Moderating L-C Composite Predicting
Effort Avoidance

Model
(Constant)

Unstandardized
coefficients
Std.
B
error
2.223

.320

Std.
coeff.
Beta

Sig.
.000*
*
-.074 .435
-.290 .151

Correlations
Zeroorder Partial Part

L-C composite
-.070
.089
.107
Attend pilot training
-.146
.101
.126
Pilot trn moderates
.072
.034
.472 .032* .172
LC
Class year
-.036
.019
-.077 .062 -.090
Full tuition
.069
.034
.118 .044* .140
Guaranteed
-.014
.036
-.023 .696 .103
employment
Serve country
-.062
.037
-.072 .099 -.074
Please parent(s)
.038
.027
.061 .160 .112
Note. Dependent variable: Effort avoidance strategies composite
*p < .05; **p < .001
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-.033 -.032
-.060 -.058
.090

Collinearity
Tolerance

.184
.040

.087

.034

-.078 -.076
.085 .082

.981
.483

-.016 -.016

.491

-.069 -.067
.059 .057

.878
.875

Table 45
Enter Regression Coefficients of Pilot Training Moderating L-C Composite Predicting
Performance Goal Orientation

Model
(Constant)

Unstandardized
coefficients
Std.
B
error
2.345

.371

Std.
coeff.
Beta

Sig.
.000*
*
-.053 .573
-.298 .140

Correlations
Zeroorder Partial Part

L-C composite
-.059
.104
.127 -.024
Attend pilot training
-.174
.118
.100 -.062
Pilot trn moderates
.078
.039
.439 .045* .155 .084
L-C composite
Class year
-.020
.022
-.037 .364 -.050 -.038
Full tuition
.004
.040
.006 .918 .123 .004
Guaranteed
.061
.041
.085 .142 .150 .062
employment
Serve country
-.081
.043
-.081 .062 -.073 -.078
Please parent(s)
.092
.031
.127 .003* .174 .123
Note. Dependent variable: Performance goal orientation

Collinearity
Tolerance

-.023
-.060

.184
.040

.081

.034

-.037
.004

.981
.483

.059

.491

-.076
.119

.878
.875

*p < .05; **p < .001
After finding that motivation for pilot training moderated the L-C composite’s
prediction of effort avoidance strategies and performance goal orientation, I further
examined the specific moderating effect of pilot training within the L-C domains. The
correlations showed that provides for individual and social learning needs had the
highest significant correlations with effort avoidance strategies and performance goal
orientation (r = .20 and r = .19; p < .001). I then performed enter and stepwise
regressions examining the moderating effect of pilot training on provides for individual
and social learning needs in the effort avoidance strategies and performance goal
152

orientation regressions. Figure 16 shows the tested relationships. I entered all L-C
domains, class year, and all five extrinsic motivator variables into the regression
equations, e.g.:
Effort avoidance = b0 + b1 Pos Rel & Climate + b2 Individ to Lrn Needs +b3 Fac
Lrn Proc+ b4 Soc Lrn Needs+ b5 Chall & Resp + b6 Class year + b7 Remain
tuition + b8 Remain employment + b9 Remain pilot trn + b10 Remain serve
country + b12 Remain please parent(s) + b8 Remain pilot trn x Soc Lrn Needs
The enter regressions first confirmed the significance of pilot training moderating
provides for individual and social learning needs, and the stepwise regressions illustrated
the relative importance and variance explained by the significant predictors. Tables 46
through 48 show the R2 and coefficient values from the stepwise regressions for effort
avoidance strategies and performance goal orientation. In both cases, the entire model
explains 14% and 9% of the variance in effort avoidance strategies and performance goal
orientation, respectively. However, by itself, motivation for pilot training moderating
perceptions of provides for individual and social learning needs accounts for 4% of the
variance in effort avoidance strategies and 3% of the variance in performance goal
orientation. When pilot training moderates provides for individual and social learning
needs (Table 47), provides for individual and social learning needs no longer is a
significant positive predictor of effort avoidance strategies, but pilot training moderating
provides for individual and social learning needs becomes significant with a small
positive beta, while pilot training itself takes a significant negative prediction of effort
avoidance strategies. Performance goal orientation is similar.
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Perceptions of Learner-Centered
Practices
•
Establish Positive Relationships
and a Climate for Learning
•
Individualize Instruction to
Unique Learning Needs
•
Facilitate the Learning Process
•
Provides for Social Learning
Needs
•
Encourage Personal Challenge
and Responsibility

Effort Avoidance Strategies

+
Class Year

+
Extrinsic Motivations to Remain at the
Academy
•
Remain for fully-paid tuition
•
Remain for guaranteed
employment after graduation
•
Remain for opportunity attend
to pilot training after graduation
•
Remain to serve country
•
Remain to please parent(s)

Performance Goal Orientation

+
Pilot Training x
Provides for Individual
and Social Learning
Needs

Figure 16. Pilot training moderating provides for individual and social learning
needs predicting effort avoidance and performance goal orientation.
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Table 46
Model Summary of Stepwise Regression of Pilot Training Moderating Social Learning
Predicting Effort Avoidance

Model
1
2
3
4
5
6
7
Note.

R
.214a
.251b
.276c
.335d
.366e
.383f
.394g

2

R

.046
.063
.076
.112
.134
.147
.155

2

Adjusted R
.044
.060
.071
.106
.127
.138
.144

Std. error of
the estimate
.537492
.533047
.529761
.519692
.513715
.510454
.508450

a

Predictors: (Constant), Pilot trn mod soc lrn needs

b

Predictors: (Constant), Pilot trn mod soc lrn needs, Full tuition

c

Predictors: (Constant), Pilot trn mod soc lrn needs, Full tuition, Attend pilot training

d

Predictors: (Constant), Pilot trn mod soc lrn needs, Full tuition, Attend pilot training,

Establishes positive relationships and a positive climate for learning composite
e

Predictors: (Constant), Pilot trn mod soc lrn needs, Full tuition, Attend pilot training,

Establishes positive relationships and a positive climate for learning composite,
Individualizes to unique learning needs composite
f

Predictors: (Constant), Pilot trn mod soc lrn needs, Full tuition, Attend pilot training,

Establishes positive relationships and a positive climate for learning composite,
Individualizes to unique learning needs composite, Encourages personal challenge and
responsibility composite
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g

Predictors: (Constant), Pilot trn mod soc lrn needs, Full tuition, Attend pilot training,

Establishes positive relationships and a positive climate for learning composite,
Individualizes to unique learning needs composite, Encourages personal challenge and
responsibility composite, Facilitates the learning process composite
Table 47
Stepwise Regression Coefficients of Motivation for Pilot Training Moderating Provides
for Individual and Social Learning Needs Predicting Effort Avoidance

Model
7 (Constant)

Unstandardized
coefficients
Std.
B
error
2.558

Std.
coeff.
Beta

.193

Sig.
.000*
*

Correlations
Zeroorder Partial Part

Pilot training
.000*
moderating Social
.078
.018
.504
.214 .178 .167
*
learning needs
Full tuition
.069
.023
.118 .002* .140 .127 .118
Attend pilot
-.163
.054
-.325 .003* .126 -.126 -.117
training
Positive
.000*
-.313
.066
-.350
-.017 -.197 -.184
relationships
*
Individualizes to
unique learning
.227
.069
.290 .001* .156 .137 .127
needs
Challenge and
.000*
-.282
.080
-.273
.015 -.147 -.136
responsibility
*
Facilitates the
.166
.071
.198 .020* .124 .098 .090
learning process
Note. Dependent variable: Effort avoidance strategies composite.
*p < .05; **p < .001
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Collinearity
Tolerance

.109
.991
.129
.277
.191
.250
.208

Table 48
Model Summary of Stepwise Regression of Pilot Training Moderating Social Learning
Needs Predicting Performance Goal Orientation

Model
1
2
3
4
5
6
Note.

R
.189a
.254b
.277c
.298d
.310e
.321f

2

R

.036
.065
.077
.089
.096
.103

2

Adjusted R
.034
.061
.072
.082
.088
.093

Std. error of
the estimate
.628615
.619683
.616163
.612722
.610762
.609046

a

Predictors: (Constant), Pilot trn mod soc lrn needs

b

Predictors: (Constant), Pilot trn mod soc lrn needs, Please parent(s)

c

Predictors: (Constant), Pilot trn mod soc lrn needs, Please parent(s), Attend pilot

training
d

Predictors: (Constant), Pilot trn mod soc lrn needs, Please parent(s), Attend pilot

training, Encourages personal challenge and responsibility composite
e

Predictors: (Constant), Pilot trn mod soc lrn needs, Please parent(s), Attend pilot

training, Encourages personal challenge and responsibility composite, Individualizes to
unique learning needs composite
f

Predictors: (Constant), Pilot trn mod soc lrn needs, Please parent(s), Attend pilot

training, Encourages personal challenge and responsibility composite, Individualizes to
unique learning needs composite, Guaranteed employment
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Table 49
Stepwise Regression Coefficients of Motivation for Pilot Training Moderating Provides
for Individual and Social Learning Needs Predicting Performance Goal Orientation

Model
6 (Constant)

Unstandardized
coefficients
Std.
B
error
2.352

.228

Std.
coeff.
Beta

Sig.
.000*
*
.000*
.427
*
.139 .001*

Correlations
Zeroorder Partial Part

Collinearity
Tolerance

Pilot trn mod soc
.077
.021
.189 .149 .143
lrn needs
Please parent(s)
.101
.030
.174 .139 .133
Attend pilot
-.165
.064
-.283 .010* .100 -.108 -.103
training
Challenge and
.000*
-.288
.081
-.239
.052 -.147 -.141
responsibility
*
Individualizes to
unique learning
.150
.071
.164 .034* .154 .089 .084
needs
Guaranteed
.062
.030
.087 .041* .150 .086 .082
employment
Note. Dependent variable: Performance goal orientation composite.

.111
.915
.132
.347
.264
.885

*p < .05; **p < .001
4.4.7 L-C Domains and Motivation Domains Predicting Motivation
Although the research questions did not ask about the relationships amongst
motivation domains, other theory and research do discuss how self-efficacy, for example,
is related to other motivation constructs like epistemic curiosity and intrinsic motivation
(Zimmerman & Martinez-Pons, 1992; Covington, 1997; McCombs, 2001b; Schunk,
2001). For brevity, and merely to suggest the potential for examining these relationships
in future research with the cadets, only the (enter method) regression with epistemic
curiosity is reported here in Tables 50 and 51. I selected epistemic curiosity, because this
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model shows how self-efficacy predicts it significantly, and research shows self-efficacy
is one of the greatest predictors of other student outcomes (Zimmerman & MartinezPons, 1992; McCombs, 2001b; Schunk, 2001). Focusing on cadets’ self-efficacy may be
fruitful in future research. The regression equation was:
Epistemic curiosity = b0 + b1 L-C Composite + b2 Active learning +b3 Selfefficacy + b4 Task mastery + b5 Work avoidance + b6 Effort avoidance + b7
Performance goal orientation
The model indicated that 74% of the variance in epistemic curiosity was explained by the
motivational factors—in contrast to the model where epistemic curiosity was regressed
on the L-C composite and just 20% of the variance was explained. The high beta weight
for task mastery (.518) indicated it may explain a large part of that variance. A stepwise
regression found that task mastery explains 50% of the variance in epistemic curiosity
and self-efficacy contributes an additional 9%.
Table 50
Model Summary of Enter Regression of L-C Domains and Motivation Predicting
Epistemic Curiosity

R
.861a
Note.
a

R2

Std. error of
Adjusted R2
the estimate
.741
.739
.289779

Predictors: (Constant), L-C composite, Self-efficacy composite, Active learning

strategies composite, Task mastery composite, Effort avoidance strategies composite,
Work avoidance goals composite
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Table 51
Enter Regression Coefficients of L-C Domains and Motivation Domains Predicting
Epistemic Curiosity

Unstandardized
coefficients
Std.
B
error

Model

(Constant)
L-C composite
Self-efficacy
Active learning
Work avoidance
Effort avoidance
Performance goal
orientation
Task mastery

Std.
coeff.

Sig.

Beta

Collinearity
Tolerance

.000*
*
.265 .447 .041 .021
.000*
.630 .470 .271
*
.118 .475 -.058 -.030
.065 -.364 -.068 -.035
.000*
-.284 -.316 -.170
*

1.371

.086

.026

.023

.026

.305

.021

.335

-.051
-.049

.032
.026

-.042
-.055

-.279

.031

-.268

-.045

.019

-.052 .018*

.518

.024

.623

Correlations
Zeroorder Partial Part

.000*
*

.645
.653
.492
.405
.401

.021 -.088 -.045

.750

.711

.437

.629

.412

Note. *p < .05; **p < .001
4.5 Analyses of Variance
I performed several analysis of variance (ANOVAs) tests to detect differences in
cadet motivation by class year and to test for significant differences in motivation
between groups where L-C practices were perceived as high and low.
4.5.1 ANOVAs by Class Year of Motivation Domains
Table 52 shows the ANOVAs examining between class year differences for all
motivational domains, including the positive and negative motivation composites. Table
53 shows the eta squared effect sizes, all of which were small. Only the negative
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motivation composite, active learning strategies and performance goal orientation did
not show a significant (p > .05) difference between class years. Post hoc tests (Tukey’s
HSD and Games-Howell) indicated specific significant differences between classes for
self-efficacy, epistemic curiosity, task mastery, and effort avoidance strategies.
Homogeneity of variance existed for all ANOVAs, except for epistemic curiosity and
task mastery. Table 54 shows the descriptive statistics for motivational domains for the
four class years. Variances for all classes for all domains were similar. Freshmen and
junior cadets had statistically significantly lower self-efficacy means than seniors. Juniors
had statistically scientifically lower means for epistemic curiosity than sophomores. In
task mastery, the freshman mean was statistically significantly higher than the juniors and
seniors. In effort avoidance strategies, the freshman and junior means were statistically
significantly higher than the seniors. However, as mentioned, all computed eta squared
effect sizes (even those computed between specific classes) for all ANOVA differences
were all small—between .01 and .025.
Table 52
ANOVA of Motivation Variables by Class Year
Sum of
Squares
Positive motivation Between
composite
Groups
Within
Groups
Total
Negative motivation Between
composite
Groups
Within
Groups

Mean
Square

df

1.945

3

.648

167.666

727

.231

169.611

730

1.911

3

.637

215.230

727

.296

161

F

Sig.

2.811

.039*

2.152

.092

Active learning

Epistemic curiosity

Task mastery

Work avoidance

Effort avoidance

Performance goal
orientation

Total
Between
Groups
Within
Groups
Total
Between
Groups
Within
Groups
Total
Between
Groups
Within
Groups
Total
Between
Groups
Within
Groups
Total
Between
Groups
Within
Groups
Total
Between
Groups
Within
Groups
Total

217.141

730

.225

3

.075

163.042

727

.224

163.268

730

3.954

3

1.318

230.759

727

.317

234.714

730

6.675

3

2.225

332.604

727

.458

339.278

730

3.171

3

1.057

293.094

727

.403

296.265

730

4.001

3

1.334

212.375

727

.292

216.376

730

.975

3

.325

309.663

727

.426

310.638

730

Note. *p < .05
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.335

.800

4.153

.006*

4.863

.002*

2.621

.050*

4.565

.004*

.763

.515

Table 53
Eta and Eta Squared Effect Sizes for Significant Motivation Differences Between Classes

η2

η
Positive motivation composite * Class year
Self-efficacy * Class year
Epistemic curiosity * Class year
Task mastery * Class year
Work avoidance * Class year
Effort avoidance * Class year

.107
.156
.130
.140
.103
.136

.011
.024
.017
.020
.011
.018

Table 54
Mean and SD Data of Motivation by Class Year

Self-efficacy
Active learning
Epistemic curiosity
Task mastery
Positive motivation
composite
Work avoidance
Effort avoidance
Performance goal
orientation
Negative motivation
composite

Freshmen
n = 294
M
SD
3.02
.65
2.84
.46
2.86
.53
2.78
.62

Sophomores
n = 25
M
SD
3.31
0.54
2.83
0.44
3.06
0.53
2.81
0.70

Juniors
n = 274
M
SD
3.02
0.58
2.80
0.48
2.75
0.57
2.59
0.69

Seniors
n = 138
M
SD
3.24
0.63
2.83
0.51
2.90
0.63
2.59
0.75

2.87
2.25
2.11

.47
.63
.54

3.00
2.11
1.95

0.40
0.72
0.41

2.79
2.37
2.13

0.47
0.61
0.57

2.89
2.34
1.94

0.52
0.68
0.51

2.37

.65

2.22

0.57

2.33

0.64

2.29

0.70

2.18

.54

2.03

0.53

2.25

0.54

2.14

0.55

4.5.2 ANOVAs by High and Low Perceptions of L-C Practices
I performed ANOVAs to test the significant differences in motivation between
groups with high and low perceptions of learner-centered practices. Using the frequencies
of scores for perceptions of L-C practices, I first I split the cadet responses into tertiles of
those who had, high, medium, and low perceptions of L-C practices. To simplify the
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analysis, I compared only the significance of difference in motivation between groups
who had high perceptions of L-C practices and those who had low perceptions. In all
cases, there were statistically significant differences in all positive motivation domains
between groups with high and low perceptions of L-C practices. In all cases, the mean
values of positive motivation were higher for groups perceiving high levels of L-C
practices. For brevity, I have not shown all ANOVAs for all five L-C domains and all
seven motivation domains.
4.5.2.1 ANOVAs by high and low perceptions of L-C composite.
Table 55 shows the ANOVAs for groups perceiving a high and low L-C practices
composite. Table 56 shows the eta squared effect sizes for the differences in motivation
between groups perceiving high and low L-C practices. The eta squared effect sizes were
from .16 to .32 for the four positive motivation domains, which is a large effect size. The
largest eta squared effect size was in task mastery, .32, while the effect size for selfefficacy was .15. For performance goal orientation and effort avoidance strategies, the
effect sizes of differences between groups were small, .014 and .013, respectively. Table
57 shows the mean and standard deviation data for groups with high and low perceptions
of the L-C composite. There was no significant difference in work avoidance goals
between groups who perceive high or low levels of L-C practices, which contributes to
the lack of significant difference in the negative motivation composite. Interestingly, the
mean levels of effort avoidance strategies were higher for groups perceiving higher
levels of L-C practices. Groups with high perceptions of the L-C composite had a mean
effort avoidance strategies of 2.13 and those perceiving low levels of L-C practices had a
mean of 2.00. This is consistent with the significant positive correlations between L-C
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practices and effort avoidance strategies. However, mean work avoidance goals did go
improve from 2.32 to 2.29 from the low to high group.
Table 55
ANOVAs of Motivational Domains Between Groups with High and Low Perceptions of
the L-C Composite

Self-efficacy

Between Groups
Within Groups
Total
Active learning
Between Groups
Within Groups
Total
Epistemic curiosity Between Groups
Within Groups
Total
Task mastery
Between Groups
Within Groups
Total
Positive motivation Between Groups
composite
Within Groups
Total
Work avoidance
Between Groups
Within Groups
Total
Effort avoidance
Between Groups
Within Groups
Total
Performance goal Between Groups
orientation
Within Groups
Total
Negative motivation Between Groups

Sum of
Squares
33.069
178.670
211.739
35.390
99.795
135.186
36.395
135.310
171.705
82.964
178.418
261.382
45.027
89.146
134.173
.082
206.165
206.247
2.054
148.481
150.535
2.787
214.179
216.966
.329
165

df
1
487
488
1
487
488
1
487
488
1
487
488
1
487
488
1
487
488
1
487
488
1
487
488
1

Mean
Square
F
Sig.
33.069 90.136 .000**
.367
35.390 172.705 .000**
.205
36.395 130.991 .000**
.278
82.964 226.455 .000**
.366
45.027 245.980 .000**
.183
.082
.423

.193

.661

2.054
.305

6.737

.010*

2.787
.440

6.337

.012*

.329

1.065

.303

composite

Within Groups
Total
Note. *p < .05; **p < .001

150.515
150.844

487
488

.309

Table 56
Eta and Eta Squared Effect Sizes for Significant Motivation Differences Between Groups
Perceiving High and Low Levels of the L-C Composite

η2

η
Positive motivation composite * L-C composite group
Self-efficacy * L-C composite group
Active learning * L-C composite group
Epistemic curiosity * L-C composite group
Task mastery * L-C composite group
Effort avoidance * L-C composite group
Performance goal orientation * L-C composite group

.579
.395
.512
.460
.563
.117
.113

.336
.156
.262
.212
.317
.014
.013

Table 57
Mean and Standard Deviation Data for Groups Perceiving High and Low Levels of the
L-C Composite
Motivation
Domain
Self-efficacy

Group
M
Low perceptions of establishes pos.
relationships (n = 225)
High perceptions of establishes pos.
relationships (n = 237)

Active learning
strategies

Low perceptions of establishes pos.
relationships (n = 225)
High perceptions of establishes pos.
relationships (n = 237)
Epistemic curiosity Low perceptions of establishes pos.
relationships (n = 225)
High perceptions of establishes pos.
relationships (n = 237)
Task mastery
Low perceptions of establishes pos.
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SD

2.81

0.68

3.33

0.53

2.54

0.41

3.08

0.49

2.54

0.52

3.09
2.22

0.53
0.59

Positive
motivation
composite
Work avoidance
goals

Effort avoidance
strategies

Performance goal
orientation

Negative
motivation
composite

relationships (n = 225)
High perceptions of establishes pos.
relationships (n = 237)
Low perceptions of establishes pos.
relationships (n = 225)
High perceptions of establishes pos.
relationships (n = 237)
Low perceptions of establishes pos.
relationships (n = 225)
High perceptions of establishes pos.
relationships (n = 237)
Low perceptions of establishes pos.
relationships (n = 225)
High perceptions of establishes pos.
relationships (n = 237)
Low perceptions of establishes pos.
relationships (n = 225)
High perceptions of establishes pos.
relationships (n = 237)
Low perceptions of establishes pos.
relationships (n = 225)
High perceptions of establishes pos.
relationships (n = 237)

3.04

0.62

2.53

0.42

3.14

0.44

2.32

0.51

2.29

0.76

2.00

0.38

2.13

0.68

2.25

0.64

2.40

0.69

2.16

0.39

2.21

0.68

4.5.2.2 ANOVAs by high and low perceptions of establishes positive relationships
and a positive climate for learning.
Finally, since establishes positive interpersonal relationships has been shown in
past research to be a foundational influence and the domain with the highest correlations
to student motivation (McCombs & Miller, 2008), the ANOVAs on motivation by groups
perceiving high and low levels of establishes positive relationships and a positive climate
for learning are shown in Table 58. Again, all groups perceiving high levels of
establishes positive relationships and a positive climate for learning had significantly
higher levels of positive motivation. The eta squared effect sizes are shown in table 59
and were all large, ranging from .179 to .197. The effect size for the positive motivation
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composite was .269. The means and standard deviations of the levels of motivation for
the groups with high and low perceptions of establishes positive relationships and a
positive climate for learning are shown in Table 60. The effect size for differences
between groups in work avoidance goals was small, .011. However, work avoidance
goals was statistically significantly lower in the groups who have a high perception of
establishes positive relationships and a positive climate for learning (2.21) than those
who had low perceptions of establishes positive relationships and a positive climate for
learning (2.34). There were no significant differences between groups on effort
avoidance strategies and performance goal orientation.
Table 58
ANOVAs of Motivational Domains Between Groups with High and Low Perceptions of
the Establishes Positive Relationships and a Positive Climate for Learning

Self-efficacy

Between Groups
Within Groups
Total
Active learning
Between Groups
Within Groups
Total
Epistemic curiosity Between Groups
Within Groups
Total
Task mastery
Between Groups
Within Groups
Total
Positive motivation Between Groups
composite
Within Groups
Total

Sum of
Squares
37.001
159.940
196.941
23.507
99.914
123.421
32.707
132.982
165.688
42.859
196.244
239.103
33.631
91.399
125.030
168

df
1
460
461
1
460
461
1
460
461
1
460
461
1
460
461

Mean
Square
F
Sig.
37.001 106.417 .000**
.348
23.507 108.224 .000**
.217
32.707 113.136 .000**
.289
42.859 100.464 .000**
.427
33.631 169.261 .000**
.199

Work avoidance

Between Groups
Within Groups
Total
Effort avoidance
Between Groups
Within Groups
Total
Performance goal Between Groups
orientation
Within Groups
Total
Negative motivation Between Groups
composite
Within Groups
Total

2.032
189.445
191.478
.574
137.851
138.425
.001
211.940
211.941
1.191
138.793
139.984

1
460
461
1
460
461
1
460
461
1
460
461

2.032
.412

4.935

.027*

.574
.300

1.915

.167

.001
.461

.002

.965

1.191
.302

3.949

.047*

Table 59
Eta and Eta Squared Effect Sizes for Significant Motivation Differences Between Groups
Perceiving High and Low Levels of Establishes Positive Relationships and a Positive
Climate for Learning

η
Positive motivation composite * Establishes pos rel
Self-efficacy * Establishes pos rel
Active learning * Establishes pos rel
Epistemic curiosity * Establishes pos rel
Task mastery * Establishes pos rel
Work avoidance * Establishes pos rel
Negative motivation composite* Establishes pos rel
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.519
.433
.436
.444
.423
.103
.092

η2
.269
.188
.190
.197
.179
.011
.009

Table 60
Mean and Standard Deviation Data for Groups Perceiving High and Low Levels of
Establishes Positive Personal Relationships and a Positive Climate for Learning
Motivation
Domain
Self-efficacy

Group
M
Low perceptions of establishes pos.
relationships (n = 225)

High perceptions of establishes pos.
relationships (n = 237)
Active learning
Low perceptions of establishes pos.
strategies
relationships (n = 225)
High perceptions of establishes pos.
relationships (n = 237)
Epistemic curiosity Low perceptions of establishes pos.
relationships (n = 225)
High perceptions of establishes pos.
relationships (n = 237)
Task mastery
Low perceptions of establishes pos.
relationships (n = 225)
High perceptions of establishes pos.
relationships (n = 237)
Positive
Low perceptions of establishes pos.
motivation
relationships (n = 225)
composite
High perceptions of establishes pos.
relationships (n = 237)
Work avoidance
Low perceptions of establishes pos.
goals
relationships (n = 225)
High perceptions of establishes pos.
relationships (n = 237)
Effort avoidance
Low perceptions of establishes pos.
strategies
relationships (n = 225)
High perceptions of establishes pos.
relationships (n = 237)
Performance goal Low perceptions of establishes pos.
orientation
relationships (n = 225)
High perceptions of establishes pos.
relationships (n = 237)
Negative
Low perceptions of establishes pos.
motivation
relationships (n = 225)
composite
High perceptions of establishes pos.
relationships (n = 237)
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SD

2.76

0.63

3.33

0.55

2.58

0.43

3.03

0.50

2.56

0.52

3.09

0.55

2.34

0.63

2.95

0.68

2.56

0.43

3.10

0.46

2.34

0.53

2.21

0.74

2.08

0.44

2.01

0.63

2.28

0.63

2.28

0.72

2.21

0.43

2.11

0.64

CHAPTER 5: SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
5.1 Introduction
This chapter is a summary and discussion of the results and findings in Chapter 4.
It includes a summary, conclusions, recommendations for research, and a personal
reflection on the research. The summary and conclusions are organized according to the
research questions.
5.2 Summary of Results
Using revised domains from the Assessment of Learner-Centered Principles
survey, findings from this study at the Air Force Academy provided new data on levels of
cadet motivation and their perceptions of learner-centered practices in 23 core academic
courses. The Air Force Academy’s cadets’ levels of perceptions of learner-centered
practices and motivation were significantly higher or lower than national averages in 9 of
12 measures. Correlations and regressions found significant positive relationships
between perceptions of learner-centered practices and positive motivation. The
relationships of perceptions of L-C practices to negative motivation were either
nonsignificant or small. Class year had some small significant relationships with
motivation but overall had little correlation to motivation. ANOVAs of differences in
motivation by class year were significant for most domains of motivation but effect size
was very small. Extrinsic motivators had some very small significant relationships with
motivation but explained very little of the overall variance in motivation.
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5.2.1 Levels of Perceptions of Learner-Centered Practices and Motivation
One-sample t-tests (Table 13) showed that cadets’ perceptions of learner-centered
practices were statistically significantly different from national averages on four of five
L-C measures, two higher and two lower. Cadets’ perceptions (Table 12) were higher for
establishes positive relationships and a positive climate for learning and encourages
challenge and responsibility and lower for individualizes to unique learning needs and
provides for individual and social learning needs. None were more than a half standard
deviation above or below national averages. Facilitates the learning process showed no
significant difference.
Cadets’ levels of motivation were statistically significantly different from national
averages in five of seven motivation measures (Table 13). Three areas (Table 12) were
significantly lower or less positive—epistemic curiosity, task mastery, and work
avoidance goals (work avoidance goals is less positive when it is higher). Task mastery
was over a half standard deviation lower than national averages, and approximately 72%
of cadets in this study were below the national mean in that area. This was the greatest
disparity in measures between the Academy and national measures. Also, approximately
65% of Academy cadets in this study were below the mean in epistemic curiosity.
Cadets’ effort avoidance strategies—their avoidance of efforts in class assignments and
studying—was lower than national means, which is desirable. Performance goal
orientation—a striving for grades—was only slightly significantly higher than national
means; and performance goal orientation can be considered either negative or positive,
because grades are not only an extrinsic reward (sometimes considered negative) but also
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a form of feedback (considered positive) (Pintrich, 1996). Self-efficacy and active
learning strategies were not significantly different from national means.
5.2.2 Relationships between Perceptions of L-C Practices and Motivation
5.2.2.1 Summary of correlations
Correlations (Table 15) showed that individual domains of perceptions of learnercentered practices had significant positive relationships to all positive measures of
motivation, with Pearson’s r correlations from .28 between provides for individual and
social learning needs and self-efficacy to .54 between provides for individual and social
learning needs and task mastery. Sixteen of those twenty correlations were above r = .40.
All individual perceptions of L-C domains correlated at or above r = .50 with the positive
motivation composite. Of the four positive motivations, task mastery had the highest
correlations with individual perceptions of L-C practices, most above r = .52. A
composite of the domains of L-C practices correlated at r = .57 with the positive
motivation composite, explaining 33% of the variation in the positive motivation
composite.
Negative motivations (work avoidance goals and effort avoidance strategies), did
not correlate very strongly with perceptions of L-C practices, with L-C practices
explaining only 8% of the variation in the negative motivation composite. Interestingly,
there were significant small positive correlations between effort avoidance strategies and
perceptions of three L-C practices and two positive motivation domains—individualizes
to unique learning needs, facilitates the learning process, provides for individual and
social learning needs, active learning, and task mastery.
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Performance goal orientation correlated positively in all its significant
relationships; it was positively significantly correlated in 16 of 21 relationships in this
study. Its two strongest significant correlations were with work avoidance goals and
effort avoidance strategies (r =.38 and .36). It correlated positively with the positive
motivation composite (r = .21) but more positively (r = .40) with the negative motivation
composite.
Class year had small significant correlations with four of seven motivation
domains, the largest being r = -.13 with task mastery. Self-efficacy and effort avoidance
strategies had more positive relationships with class year, while task mastery and work
avoidance goals had more negative relationships, but again, class year had small
correlations and explained about 1% of the variance in all cases.
Extrinsic motivations to remain at the Academy for tuition, for guaranteed
employment, for a pilot training opportunity, to serve the country, or to please parents
had small significant correlations with the seven motivation domains. Thirteen of thirtyfive correlations were significant, but none stronger than r =.17. Overall, negative
motivations tended to correlate positively with all extrinsic motivations, except for
motivation to serve the country. Motivation so to serve the country correlated negatively
with a motivation for tuition (r = -.21) and the motivation to please parents (r = -.15).
Correlations between positive motivation factors and other positive motivation
domains and expected or received grades, although not a part of the research questions,
showed significant positive correlations, most above r = .24. Self-efficacy had r = .54
with expected or received grades, and epistemic curiosity had r =.39 with expected or
received grades. Task mastery was correlated with epistemic curiosity at r = .71.
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Epistemic curiosity had significant negative correlations (r = -.36 and -.28) with work
avoidance goals and effort avoidance strategies, but two positive domains—active
learning strategies and task mastery—had small significant positive correlations (r = .17
and .15) with effort avoidance strategies.
5.2.2.2 Summary of regressions.
In enter and stepwise regression models, the L-C composite and the perceptions of
L-C domains regressed separately predicted 33% of the variance in the positive
motivation composite and 8% of the variation in the negative motivation composite. Since
collinearity of the domains remained high in all regressions, the L-C composite may be a
more helpful regression; this is a practice used in other studies, as well (Pierce, Kalkman,
& Dean, 2002). The L-C composite explains 15 to 30% of the variance in the four
positive motivation domains, with task mastery the highest, at 30%. The L-C composite
was not a significant or substantial predictor of the negative domains or negative
motivation composite. However, it should be noted that an expected factor—establishes
positive relationships and a positive climate for learning—did not appear as a significant
predictor for the positive motivation composite. However, perceptions of establishes
positive relationships and a positive climate for learning were significant in positively
predicting self-efficacy and epistemic curiosity and negatively predicting work avoidance
goals and effort avoidance strategies. Facilitates the learning process was a significant
predictor of all four positive motivation domains. In stepwise regressions, all domains
except facilitates the learning process positively predicted work avoidance goals and
effort avoidance strategies. Individualizes to unique learning needs and encourages
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personal challenge and responsibility each only predicted one positive domain each
(active learning strategies and epistemic curiosity, respectively).
5.2.2.3 Summary of ANOVAs of motivation by high and low levels of perceptions
of L-C practices.
ANOVAs of motivation were performed when the groups of cadets were split
between those who perceived high levels of L-C practices (the highest 33%) and those
who perceived low levels (lowest 33%)—for the individual domains and for the
composite. There were significant differences in their motivation levels for all positive
motivation domains, with all higher groups having higher positive motivation means. Eta
squared effect sizes (Table 56) for these differences (Table 55) were large—from .15 for
self-efficacy to .32 for task mastery. Interestingly, there was no difference in work
avoidance goals, and effort avoidance strategies was actually statistically significantly
higher (2.13, which is less desirable) in groups who perceived high L-C practices than in
those who had low perceptions (2.00). The same type of ANOVA for establishes positive
relationships and a positive climate for learning showed that those with high perceptions
in this domain also had higher levels of motivation, with eta squared effect sizes from
.179 to .197, which are large effect sizes. Work avoidance goals was lower (more
desirable) for the groups with high perceptions (2.21) of establishes positive relationships
and a positive climate for learning than the low groups (2.34).
5.2.3 Summary of ANOVAs of Differences in Academic Motivations by Class Year
ANOVAs of academic motivations by class year showed significant differences
between class years for four of seven motivation domains, but the eta squared effect sized
for all differences were small (.01 to .02) or trivial. Post hocs showed that self-efficacy
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was significantly lower for freshman and juniors than seniors and that juniors had lower
epistemic curiosity than sophomores. Freshmen had higher task mastery motivation than
juniors and seniors, and freshman and juniors had higher (less desirable) effort avoidance
strategies levels than seniors. Task mastery also showed a significant difference between
classes (mainly diminishing as class year increased), but the post hocs were not
significant.
5.2.4 Summary of Regressions of Class Year Predicting Motivation
Enter regressions with class year and the L-C composite predicting motivation
showed that class year had very little significant prediction of motivation. Class year
significantly predicted self-efficacy, with a small positive beta weight (.050) and
significantly predicted task mastery with a small negative beta (-.069).
5.2.5 Summary of Regressions of Extrinsic Motivations Predicting Motivation
In regressions, including the L-C composite, class year and five extrinsic
motivations to remain at the Academy questions (Appendix B), extrinsic motivators only
added 1-2% to the variance explained in the motivation factors (over the prediction of LC composite and/or year alone). The extrinsic motivators were significant predictors of
motivation for six of seven motivation domains (active learning strategies was not
predicted), but the beta weights were very small, ranging from .-.097 for remaining to
please parent(s) predicting self-efficacy to .105 for remaining to please parent(s)
predicting performance goal orientation. The motivation to remain at the Academy for an
opportunity to attend pilot training had the greatest number of significant predictions—
seven—in nine stepwise and enter regressions. It significantly predicted five of seven
motivation variables (not self-efficacy and active learning). Serving the country had no
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significant predictions, and guaranteed employment only significantly predicted one
domain, performance goal orientation. A stepwise regression model (Tables 42 and 43)
of extrinsic motivations predicting work avoidance goals showed that three extrinsic
motivators—tuition, pilot training, and pleasing parents—explained 6% of the variance in
work avoidance goals, whereas other models had explained only 3% (Table 32) or none
(Table 38) of the variance in work avoidance goals.
5.2.6 Summary of Regressions of Class Year Moderating the Relationship between L-C
Composite and Academic Motivation
Class year moderating the L-C composite did not significantly predict motivation.
The closest significance reached in these regressions was p = .123 for class year
moderating the L-C composite predicting task mastery.
5.2.7 Summary of Regressions of Extrinsic Motivations to Remain at the Academy
Moderating the Relationship between L-C Composite and Academic Motivation
No extrinsic motivator was suspected to have a moderating effect on the
perceptions of L-C practices predicting motivation, due to the low predictive ability
found in previous regressions. However, the high number of significant predictions
(seven) of motivation to remain at the Academy for a pilot training opportunity led to a
regression of pilot training moderating the L-C composite predicting motivation. Effort
avoidance strategies and performance goal orientation were significantly predicted, and
more regressions were performed with pilot training moderating provides for individual
and social learning needs (see Chapter 4, section 4.4.6 and Tables 46 to 49). The
resultant model showed that a motivation for pilot training moderating perceptions of L-C
practices explains 3 and 4 % of the variance in effort avoidance strategies and
178

performance goal orientations—in both cases having small positive beta weights of .078
and .077, respectively.
5.3 Conclusions
This study has produced empirical data and analysis in areas that may be useful to
service academy educators. Some relationships and descriptives regarding cadets at the
Academy, which in the past may have been merely intuition and suspicion, are perhaps
now made manifest through these data. The following conclusions suggest areas where
academy educators are already capitalizing on the ideas herein and suggest areas for
future focus. As noted throughout so much past motivation and learner-centered research,
knowledge of learners and their diverse needs can help us to transform our practices and
find a balance between their needs and the high standards required in schools today
(McCombs, 1997a, 2001a; 2009; McCombs & Quiat, 2002; McCombs & Vakili, 2005).
Teachers who have access to assessments like these will be prepared to lead and develop
themselves and their students (McCombs, 1997a; 2009). It is my hope that the
information in this study contributes to improving the teaching and learning experiences
at the academies.
Overall, Air Force Academy cadets’ levels of motivation were lower in areas that
Academy educators may want to target for intervention and improvement, but some
encouraging areas of perceptions of L-C practices and motivation were higher than
national averages, which may be attributed to the deliberate efforts of Academy
educators. Cadets’ perceptions of learner-centered practices had many positive
correlations to and positive predictions of positive motivations. If cadets’ perceptions of
L-C practices are higher, their academic motivations may also be higher. However, some
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positive L-C practices and motivations actually seemed to predict effort avoidance
strategies. Extrinsic motivations to remain at the Academy did not appear to have a
significant deleterious effect on academic motivation, and academic motivation did not
seem to worsen or improve significantly as cadets progressed in class year at the
Academy.
5.3.1 Levels of Perceptions of L-C Practices and Motivation
The statistically significantly higher and lower levels of perceptions of learnercentered practices may provide Academy educators with information that validates
current efforts and focuses future efforts. The higher levels of establishes positive
relationships and a positive climate for learning is perhaps congruent with the Air Force
Academy’s consistent ranking as one of the schools that has the most accessible
professors and fairly small class sizes (Princeton Review, 2008). Likewise, the higher
level of encourages personal challenge and responsibility is also consistent with the
current learning focus at the Academy that seeks to give cadets control of their learning,
(Noyd, 2007; Patterson, 2007). The lower level of individualizes to unique learning needs
may be a reflection of the broad academic core and its plurality of class orientations,
which may not meet students where their interests or talents lie, as when a humanitiesoriented student is compelled to take a significant amount of technically-oriented classes,
and vice-versa (Zimmerman & Risemberg, 1994; Zusho, Pintrich, & Coppola, 2003). The
lower level of provides for individual and social learning needs —which had three of
seven survey items associated with working with other students—may be a reflection of
the Academy’s strict honor code, which, at times, limits collaboration. Fortunately,
perceptions of facilitates the learning process—thinking critically and advancing
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learning were on par with national means and also related positively to all positive
motivation domains. This, too, is a part of their current learning focus.
Cadets’ levels of motivation, particularly in work avoidance goals, task mastery
and epistemic curiosity, are all areas that might concern Academy educators. The fact that
effort avoidance strategies is lower (72% of cadets are lower than the national mean) and
self-efficacy, active learning strategies and performance goal orientation are not too far
from national averages is encouraging. Cadets are not lagging in the efforts toward
assignments or in making extra efforts to explore assignments. Their self-efficacy is not
much lower than national averages, and this is particularly important, because selfefficacy is the strongest indicator of so many positive student outcomes (Paris & Turner,
1994; McCombs, 2001b). However, work avoidance goals—a commitment to learning
the course materials for long-range life goals—is higher (less desirable), which may be a
signal that the cadets are not interested in the classes they have to take (Paris & Turner,
1994). Or, consistent with expectancy-value theories, it may be a reflection of cadets not
being willing to chip off any more time or brain space for classes they did not choose
when already in the midst of a very busy life with many competing demands (Pintrich &
Schunk, 1996; Graham & Weiner, 1996; Stockburger, 2007b). The lower level of task
mastery (74% of cadets surveyed below the national mean), which is intrinsic motivating
to learn for the sake of learning, too, may also be related to taking classes that are not
interesting (Paris & Turner, 1994).
Finally, the cadets’ lower level of epistemic curiosity may be of greatest concern,
especially in the context of training future leaders who, in an expeditionary military, will
someday encounter a world-wide multiplicity of people, viewpoints, and cultures. Having
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leaders who seek more information and think critically has long been the goal of the
service academies, so attention to epistemic curiosity is warranted (Sanders, 1990; Porter
& Eisenhut, 1996; Revak & Warner, 1997; Wakin, 1998; Forest, 2003; Jordan, 2006;
Galgano, 2007). Sixty-five percent of Academy cadets surveyed were lower than the
national mean in epistemic curiosity. Optimistically, the cadets’ lower level of intellectual
curiosity may be confined simply to their current coursework—since that was what the
ALCP was assessing. Yet, according to Paris and Turner and other extensive motivation
research, raising cadets’ levels of choice, challenge, control, and collaboration—
essentially raising all levels of L-C practices and perhaps student perceptions of those
practices—can all positively influence students’ motivation factors, particularly task
mastery and epistemic curiosity (Paris & Turner, 1994; Zimmerman & Risemberg, 1994;
Pintrich & Schunk, 1996; McCombs, 2001b).
5.3.2 Relationships between Perceptions of L-C Practices and Motivation
Indeed, all the domains of L-C practices have elements of the choice, control,
collaboration, and challenge suggested by Paris and Turner (1994), and they all showed a
positive relationship to positive motivation factors in this study. The overlapping
elements of those “four C’s” within the domains may have contributed to their
collinearity in this study and may have been the reason a new factor analysis was needed.
If the resultant factor analysis was doubtful or murky, the aggregate of L-C practices still
showed that perceptions of L-C practices explained 33% of the variance in positive
student motivation.
The positive correlations of perceptions of all five L-C practices, the strong
regressions of positive motivations on L-C practices, and the amount of variance
182

explained at the Academy was nearly identical to other ALCP studies in higher education
(Pierce, Kalkman, & Dean, 2002; Weinberger & McCombs, 2002; Pierce, Holt, Kolar, &
McCombs, 2004). Also similar to Weinberger and McCombs’s findings with 1,707
students at the University of Northern Florida and Adams State University, perceptions of
establishes positive relationships (and a positive climate for learning) did not emerge as
a significant predictor of the positive motivation composite at the Academy (Weinberger
& McCombs, 2002). Instead, in those studies, perceptions of facilitates the learning
process, encourages personal challenge and responsibility, and adapts to classroom
learning needs were significant predictors of the positive motivation composite, the first
two the same as the Academy. Like those studies, the positive relationships between
perceptions of L-C practices and positive student outcomes were demonstrated in this
study. Clearly, if Academy educators focus on L-C practices and cadets perceive their
teachers as more learner-centered, positive student outcomes may result.
For example, intrinsic motivation or task mastery, is a desirable quality—that
students strive for the sake of internal reward and learn for the sake of learning, not
because of external threat or reward. At the Academy, this was significantly lower than
national averages. However, similar to McCombs’s findings in studies at Adams State
and Pierce’s at Northern Illinois University, task mastery showed the highest positive
correlation with perceptions of L-C practices (Pierce, Kalkman, & Dean, 2002; Pierce,
Holt, Kolar, & McCombs, 2004). Boosting L-C practices and cadets’ perceptions of L-C
practices at the Academy, especially provides for individual and social learning needs,
may relate positively to increases in task mastery motivation (Pintrich & Schunk, 1996).
The large eta-squared effect sizes of the differences in motivation between groups who
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perceived high and low levels of L-C practices (Table 56) support this view—that
students are more motivated across all positive motivation domains when they perceive
the teachers as more learner-centered.
Perceptions of facilitates the learning process had significant positive predictions
of all four positive motivation domains, and this may be a key for continued
improvement of academy student motivation. The activities represented by that domain—
thinking in different ways about materials, finding meaning in what is learned, and
focusing on the real utility of the learning—are all practices that, when perceived by
cadets, appear to relate positively to their motivation. This, too is organic to the
Academy’s current focus on learning, which also includes a focus on critical thinking and
figuring things out on your own (Phipps & Morris, 2007). Notably, perceptions of
facilitates the learning process and establishes positive relationships and a positive
climate for learning were the two positive predictors of self-efficacy, explaining 17% of
the variance.
Performance goal orientation—a striving for grades, competition with others, and
striving to achieve at higher levels than others—showed an interesting significant
positive relationship with so many other variables, and it was statistically significantly
higher (M = 2.30) than national averages (M = 2.28), less than a tenth of a standard
deviation, though. Perceptions of individualizes to unique learning needs and provides
for individual and social learning needs positively predicted a performance goal
orientation. While this motivation was statistically significantly higher than national
means, this may not be an area of concern. As Dweck, Harackiewicz and others have
argued, a performance goal orientation has elements of reward striving and feedback
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motives (Dweck, 1986; Pintrich & Schunk, 1996; Harackiewicz et al., 2002a, b.).
Academy cadets may merely be trying to fulfill their duty and to do their best, thus they
focus on grades as feedback. The positive correlation between serving the country and
performance goal orientation may support this notion. Alternately, the individualizing
and providing for unique needs may positively influence cadets’ grade strivings in a
purely competitive sense; the Academy is not without its competitive students and goals
that require high achievement (graduate school, pilot training opportunities, cadet job
opportunities, etc.) (Smallwood & Ross, 2007).
Effort avoidance strategies had a somewhat counter-intuitive relationship to
perceptions of L-C practices and to two positive domains of motivation. The stepwise
model explained 13% of the variance in effort avoidance strategies, with two perceptions
of L-C practices— provides for individual and social learning needs and individualizes to
unique learning needs—positively predicting effort avoidance strategies (as they did
performance goal orientation). Yet, establishes positive relationships and a positive
climate for learning and encourages personal challenge and responsibility negatively
predicted effort avoidance strategies. Active learning strategies and task mastery both
also had significant positive correlations with effort avoidance strategies. Do positive
motivation and perceptions of L-C practices, ostensibly good practices, have a positive
relationship with a negative motivation? Here, it is especially important to remember that
“correlation is not causation.” If the practices of active learning, task mastery,
individualizes to unique learning needs, and provides for individual and social learning
needs do influence effort avoidance strategies in the positive direction, the other adaptive
practices and outcomes that are in the relationships ought also be considered. A by185

product of some L-C practices might, indeed, be higher levels of maladaptive
motivations. Fortunately, in the case of the Academy, effort avoidance strategies was one
negative motivation significantly below national means.
Finally, although not a focus of this study’s research questions, a few comments
on grades and self-efficacy are warranted. The overall L-C composite alone only
explained 5% of the variation in expected or received grades. However, expected or
received grades had the strongest correlation with self-efficacy. In a stepwise regression
with all five L-C domains and all seven motivation domains, the model predicted 30% of
the variance in expected or received grades, with self-efficacy accounting for 29% of the
variance. The correlation between self-efficacy and expected or received grades was r =
.54 in this study, higher than the r =.41 McCombs found with Adams State and the
University of Northern Florida (Weinberger & McCombs, 2002; Pierce, Holt, Kolar, &
McCombs; 2004). Again, considering the overwhelming evidence found in the work of
many motivation researchers that self-efficacy contributes significantly to positive student
outcomes (Paris & Turner, 1994; Zimmerman, 1994b; Zimmerman & Risemberg, 1994;
Pintrich & Schunk, 1996; McCombs, 2001b; Zusho, Pintrich, & Coppola, 2003; Robbins
et al. 2004), academy educators would do well to focus on whatever impacts students’
self-efficacy. A simple list might include the “four C’s” of challenge, choice, control, and
collaboration (Paris & Turner, 1994), and, certainly, so much of what is contained in the
items defining perceptions of L-C practices also can positively influence self-efficacy.
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5.3.4 Differences in Academic Motivation by Class Year and Class Year Predicting
Motivation
The positive or negative progress of motivation by class year was generally not
supported by these data, although four significant regressions or correlations were
observed— with self-efficacy, task mastery, work avoidance goals, and effort avoidance
strategies—with class year only adding about 1% to the variance explained in each
model. By class year, ANOVAs showed statistically significant differences in the same
domains, however, the eta squared effect sizes were small (.01 to .02) or trivial. The
previous section discussed the post hoc results. Academy educators may use these data to
give a more accurate characterization of how cadets’ motivations increase or decrease as
they rise in rank.
5.3.5 Extrinsic Motivations Predicting Motivation
Five prominent extrinsic motivations—full tuition, guaranteed employment, pilot
training, serving the country, and pleasing parents---as measured by five single, distinct
questions on motivations to remain at the Academy, added only 1 to 2% of the variation
explained in cadet motivation. It may be interesting to note that the motivation for an
opportunity to attend pilot training was a significant predictor of five of seven motivation
variables; also that a stepwise regression model of work avoidance goals had 6% of the
variance explained by extrinsic motivations and no L-C domains, where other models
predicted only 0-3%. Likewise, Academy educators may use these data to give a more
accurate characterization of how cadets’ academic motivations are influenced by these
five prominent extrinsic motivations. As previous research has shown, a conclusion that
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Academy cadets are motivated simply by pilot training, tuition, or other extrinsic
motivators may not be entirely warranted, (HQ USAFA/XPA, 2008).
5.3.5 Class Year Moderating the Relationship between the L-C Composite and Academic
Motivation
Class year did not moderate the relationship between perceptions of L-C practices
and motivation. This, too, is useful for Academy educators to more accurately
characterize “what works” when referring to the use of L-C practices with particular class
years. It is important to persist in pedagogical efforts and not to succumb to any
unfounded intuition that a certain teaching practice simply has no influence on a certain
class year’s motivation.
5.3.6 Extrinsic Motivations to Remain at the Academy Moderating the Relationship
between L-C Composite and Academic Motivation
Since extrinsic motivations did not explain very much variation in cadet
motivation, I only examined the moderating effect of pilot training on perceptions of L-C
practices, because it had the most significant predictions of motivation. Pilot training
moderated perceptions of provides for individual and social learning needs and predicted
3 to 4% of the variance in the prediction of effort avoidance strategies and performance
goal orientation. The finding is difficult to interpret. Since provides for individual and
social learning needs is a positive L-C practice, one might expect that perceptions of this
practice would relate negatively to a negative motivation domain. However, provides for
individual and social learning needs showed positive correlation with effort avoidance
strategies. This moderator may indicate that pilot training is having a moderating effect,
but the relationship is still positive; it is difficult to tell what effect pilot training is
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actually having—increasing or decreasing effort avoidance strategies. Section 4.4.6
explains the conflicting indications from the beta weights. Additionally, the influences of
the practices/items associated with provides for individual and social learning needs —
promoting collaboration and helping students feel part of a learning community—do not
conceptually seem like they would or could be moderated by a cadet’s motivation of pilot
training, where they actually diminished the counter-intuitive negative effects of
perceptions of a L-C practice. The interpretation of the moderating effect on performance
goal orientation is similarly confusing. Simply saying that pilot training has a moderating
effect on L-C practices may suffice; more research is warranted. However, the conclusion
that cadets are motivated by other factors no matter how they perceive their teachers
cannot be supported by these data. The cadets do not appear to be academically
motivated simply by extrinsic motivations, and the influences of perceptions of learnercentered practices do not appear to be greatly influenced by extrinsic motivations.
5.4 Recommendations
The findings of this research suggest changes in the research design and some
potentially fruitful future research.
5.4.1 Full Administration of the ALCP
As mentioned, the ALCP’s primary use and design is that it be administered in a
full assessment with both teachers and students. This usage enables complete assessment
of the factors that may influence the classroom environment and provides feedback to all
parties involved in the system. Future research with the ALCP at the Academy ought to
target teacher attitudes and beliefs, so that they can see the difference between what they
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believe they do and what the students perceive, possibly leading to adjustment and
refinement of their learner-centered practices and improvement of student outcomes.
5.4.2 Analysis with More Demographics and Grade Data
Additional demographics data—from ethnicity and gender to learning style and
academic major—will permit a more fine-grained analysis and a deeper understanding of
student needs. Analysis with major and course data will also help to better describe and
define the relationships. The diversity of learner needs is at the heart of the learnercentered principles, and more demographic information would be helpful. Additionally,
verified grade data (vis-à-vis the expected grades collected in this study) would allow
academy educators to make additional comparisons and correlations. Considering the less
positive levels of task mastery, epistemic curiosity, and work avoidance goals in this
study, analysis by demographic data might allow researchers to identify specific
populations who contribute to those lower levels or whose needs require revised
pedagogical approaches. Also, considering the unique nature of the academies, a
pedagogy of place, where students are empowered and the social-political context is
considered, can only be enacted if a more fine-grained analysis of specific student traits
and conditions is undertaken (Greunewald, 2008).
5.4.3 Analysis of the Influence of Extracurriculars
As mentioned, extracurriculars (military requirements, athletics, clubs, and leisure
activities) at the academies are a significant part of the students’ lives. While some past
studies have asked about academy students’ beliefs about time constraints (GAO, 1991;
Stewart, 2003), future administrations of the ALCP should examine these relationships in
light of learner-centered practices and motivation.
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5.4.4 Research at Other Academies
The other service academies have similar features to the Air Force Academy,
which make service academies so different from civilian schools, contributing to the
challenges alluded to in this study. However, USAFA cadets are unique, as well, and
ALCP research at other academies would help them discover and define their unique
challenges and the practices that may influence them.
5.4.5 Revised Factor Analysis and Reliability Studies
Since past ALCP research has been conducted with L-C domains defined
differently than the current study, benchmarking against past studies may be difficult and
questionable. Continued refinement of the factors should be pursued in future ALCP
research at the academies. A confirmatory factor analysis would be an appropriate
method for refining the factors (Roberts, 1999). Additionally, while reliabilities were
high for L-C items and mainly high for motivation items, two reverse-coded motivation
questions and an additional motivation question slightly diminished the reliabilities of the
motivation scales. Researchers should consider revision or eliminations of those
questions in the future.
5.4.6 Focus on Effort Avoidance
The peculiar positive relationships between perceptions of L-C practices and
effort avoidance strategies should be explored more fully, mainly because the
relationship seems counter-intuitive. Teachers seek to increase perceptions of L-C
practices, but they should not be afraid that they will increase effort avoidance strategies
by doing so. An analysis and refinement of our understanding of that relationship would
be helpful. The possibility exists that the effort avoidance strategies data were non-linear;
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categorizing the data and analyzing it via chi-square or similar methods might reveal
those trends and improve our understanding.
5.4.7 Qualitative Research
A strictly qualitative or mixed methods study would add an additional layer of
richness to the data provided by the qualitative data from the ALCP. Through the
extrinsic motivation questions and the addition of class year, this current study sought to
quantitatively examine additional factors not captured by the ALCP. A qualitative study,
via interviews or focus groups, could collect and examine data that would complement
the quantitative data or suggest expansion of the research (Plano-Clark & Creswell,
2008).
5.4.8 Comparisons with Past Research and Other Institutions
This research was distinct because of the re-defined domains of L-C practices,
and because of the unique nature of a military service academy. Comparing these data
with prior national data may not enable the Air Force or other academies to truly
benchmark. Saying the Academy is above or below national averages assumes that the
Academy is comparable to the civilian institutions in the national data sample and ought
to be benchmarked against them. This may not be a valid assumption. Again, in an effort
to promote an appropriate pedagogy of place, accurate comparisons to similar contexts is
important (Greunewald, 2008). Comparisons of these data with comparable
institutions—other service academies or other schools with similar extracurricular or
academic offerings—could enable the Air Force Academy or other academies to more
accurately assess their institutions’ levels of perceptions of L-C practices and motivation.
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Comparisons with past research or with data based on the originally-defined
domains might be useful, as well. Such research might clarify relationships or disconfirm
the suspicion that this study is not comparable to past studies because of the re-defined
domains.
5.5 Reflections on the Research
…most educational situations are interactive situations in which a developing,
learning human being engages with a situation in ways designed to meet his
needs. Part of that situation is another human being who has some resources for
instruction and some capacity to adapt to the learner. It is this that makes
education both endlessly challenging and deeply humane. (McKeachie, 1974, p.
10)
I am a 1988 graduate of the Air Force Academy, and I have worked at or with the
Air Force Academy for the past 5 years. My heart is devoted greatly to the institution and
the cadets, but my journey for this research began with something that troubled me about
my Academy education.
It was not until later in life, nearly 15 years after I graduated from the Academy,
that I ever developed my own deep sense of intellectual curiosity and intrinsic motivation
to learn, and I sought an explanation for my late development. Some exposure to learning
styles and differences in adult learners during my masters work led me to suspect that I
had been a victim of learning style mismatch throughout much of my life—that my
teachers had failed to understand my learning needs and I consequently had few positive
experiences with learning. I was a free-thinker and a bit of right-brained boy in a leftbrained world. Attending the Academy and taking the tremendous load of mandatory
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core courses had convinced me that there was a great deal of learning that I did not like or
want.
When I came to my doctoral studies, I thought I wanted to examine student
learning styles and intellectual curiosity and intrinsic motivation. That is largely why this
study focused on student learning needs and why I highlighted epistemic curiosity, task
mastery, and choice in so many passages. But the entire experience of my doctoral work
and this study has shifted my perception.
Through these studies, I am able to judge the Academy and my past teachers more
generously and more favorably, because I have realized how amazingly unique and
challenging all students are and how rich my past educational experiences actually have
been. One “light bulb moment” that brought home students’ uniqueness came through redefining the factors of the ALCP survey. When a re-defined “new” domain emerged that
we renamed “individualizes to unique learning needs,” I thought, “Aha, we’ve discovered
my holy grail. I was right, students do need individualized instruction.” I assumed the
Academy cadets needed just what I thought I needed all along—individualized
instruction to unique learning needs. When this study’s analysis showed that this practice
did not influence their motivation very much, I had my light bulb moment. I realized that
not all students are like me, which, ironically, is the point I thought I was trying to make
but failed to fully realize until then.
Thus, I realized that my teachers and schools did not fail me, but that I was a huge
challenge to educate. I was unique (and troubled, and ungrateful, and…) yet they
remained committed. I have been richly blessed and educated through all my school
experiences, and their efforts now show.
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The Academy and all my teachers past need no forgiveness from me; they did
great work in the face of steep challenges. All students, myself included, are diverse and
complex in so many ways. Most of my life’s educational situations were designed to
meet my needs, but meeting all needs is impossible. Making the effort and establishes
relationships is essential. My teachers and schools certainly did that, but McKeachie’s
quote above about “endlessly challenging” and “deeply humane” stands.
The last three years and the consummation of this study and my degree work have
led me to realize that my parents, teachers, and schools were always deeply humane but
endlessly challenged by me. Because of their commitment, I arrived at age 40 with the
ability to even attempt a doctoral degree. I possess a tremendous amount of social and
intellectual capital—because of the commitment of those people and institutions—to a
person who tested them severely.
This degree, this study, and the past three years have boosted my gratitude for my
own education, increased my understanding of what it takes to educate, and reinforced
my passion for meeting students’ needs. I am both privileged and deeply thankful.
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Appendix A Learner-Centered Psychological Principles and Domains (APA, 2008)

Cognitive and Metacognitive Factors

1. Nature of the learning process.
The learning of complex subject matter is most effective when it is an intentional
process of constructing meaning from information and experience.
2. Goals of the learning process.
The successful learner, over time and with support and instructional guidance, can
create meaningful, coherent representations of knowledge.
3. Construction of knowledge.
The successful learner can link new information with existing knowledge in
meaningful ways.
4. Strategic thinking.
The successful learner can create and use a repertoire of thinking and reasoning
strategies to achieve complex learning goals.
5. Thinking about thinking.
Higher order strategies for selecting and monitoring mental operations facilitate
creative and critical thinking.
6. Context of learning.
Learning is influenced by environmental factors, including culture, technology,
and instructional practices.
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Motivational and Affective factors

7. Motivational and emotional influences on learning.
What and how much is learned is influenced by the learner's motivation.
Motivation to learn, in turn, is influenced by the individual's emotional states,
beliefs, interests and goals, and habits of thinking.
8. Intrinsic motivation to learn.
The learner's creativity, higher order thinking, and natural curiosity all contribute
to motivation to learn. Intrinsic motivation is stimulated by tasks of optimal
novelty and difficulty, relevant to personal interests, and providing for personal
choice and control.
9. Effects of motivation on effort.
Acquisition of complex knowledge and skills requires extended learner effort and
guided practice. Without learners' motivation to learn, the willingness to exert this
effort is unlikely without coercion.

Developmental and Social Factors

10. Developmental influences on learning.
As individuals develop, there are different opportunities and constraints for
learning. Learning is most effective when differential development within and
across physical, intellectual, emotional, and social domains is taken into account.
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11. Social influences on learning.
Learning is influenced by social interactions, interpersonal relations, and
communication with others.

Individual Differences Factors

12. Individual differences in learning.
Learners have different strategies, approaches, and capabilities for learning that
are a function of prior experience and heredity.
13. Learning and diversity.
Learning is most effective when differences in learners' linguistic, cultural, and
social backgrounds are taken into account.
14. Standards and assessment.
Setting appropriately high and challenging standards and assessing the learner as
well as learning progress — including diagnostic, process, and outcome
assessment — are integral parts of the learning process.
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Appendix B Sample Version of Assessment of Learner-Centered Practices College
Student Version with Questions Modified for Use at USAFA (McCombs & Pierce,
1999).4
(USAFA-unique questions)
What is this study about?
This is a survey measuring cadets' perceptions of teacher practices.
The purpose of this study is to measure cadets' perceptions of their teachers' practices and
cadets' motivation in (core course name) at the United States Air Force Academy. If you
have EVER had or currently are taking (core course name) at the Academy, you may
participate in this survey.
The survey is anonymous, and your identity is not even known by the researcher. The
only identifying information regards your academic major and an academic class you’ve
taken.
Participation is voluntary and cadets may voluntarily withdraw from the study at any time
and this will not result in any retribution against the subject.
Your input is crucial for this study!
We appreciate your time and thank you.
If you have formally declared a major or you are certain of what you will declare, what is
that major? _____________
What is your rank?
C4C
C3C
C2C
C1C

Please read each of the following statements. Decide how often your (core course name)
instructor did what is described in each statement in this classroom.
Click on the button for your response. Go with your first judgment and do not spend too
much time mulling over any one statement.
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THE ASSESSMENT OF LEARNER-CENTERED
PRACTICES (ALCP): Postsecondary
Level STUDENT Survey (College Level)
SAMPLE ITEMS

PART 1 Directions: Please read each of the following. Decide how
often your instructor does what is described in each statement in this
classroom. Does your instructor do which is described almost never,
sometimes, often, or almost always. Blacken the letter for that
question on the answer that best matches your choice. Go with your
first judgment and do not spend much time thinking about any one
statement. PLEASE ANSWER EVERY QUESTION.
Responses: A=Almost Never, B=Sometimes, C=Often, D=Almost Always)

My instructor ...
1.

treats me with respect.

2.
teaches in different ways when I am having difficulty
understanding.
3.
encourages me to monitor and regulate my own thinking and
learning processes.
4.

helps me feel like I belong in the class.

5.
expects me to listen to, think about, and respect my classmates’
opinions even when I don’t agree with them.



Copyright 1999 by Barbara L. McCombs, Ph.D. and Jean W. Pierce, Ph.D.. Not to be used without prior
written permission from Dr. Barbara L. McCombs, Senior Research Scientist, Human Motivation, Learning,
and Development, University of Denver’s Research Institute, 2050 E. Iliff Avenue, Room 224, Denver,
Colorado 80208-2616.
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PART 2 Directions: Please read each of the following statements that
students have used to describe themselves. Decide to what extent
you agree or disagree with each statement. Blacken the appropriate
space on the answer sheet that best matches your choice. Go with your
first judgment and do not spend much time thinking about any one
statement. PLEASE ANSWER EVERY QUESTION.

Responses: A=Almost Never, B=Sometimes, C=Often, D=Almost Always

43. I am certain I can do even the hardest work in this class if I try.
44. I try to figure out how new work fits with what I have learned before in
this class.
45. When doing work in this class, I guess a lot so I can finish quickly.
46. I do assignments in this class because I learn new things.
47. I want to do well in this class so my family will think I am intelligent.
48. I feel most successful in this class when I can do the work without much
effort.
49. The material is very interesting to me.

(USAFA-unique questions)
The following questions describe your motivations for remaining at the Academy.
Click on the button that best describes your agreement with the statement.
95. I came to the Academy for the fully-paid tuition.
96. I came to the Academy for the guaranteed employment after graduation.
97. I came to the Academy for the opportunity to go to pilot training after graduation.
98. I came to the Academy to serve my country.
99. I came to the Academy to make my parent(s) happy.

100. I have remained at the Academy for the fully-paid tuition.
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101. I have remained at the Academy for the guaranteed employment after graduation.
102. I have remained at the Academy for the opportunity to go to pilot training after
graduation.
103. I have remained at the Academy to serve my country.
104. I have remained at the Academy to make my parent(s) happy.
105. Expected or achieved grade in this course

A

B

C

D

F

Please proceed to the next page to print your proof of completion page.
Thank you for completing the Assessment of Learner-Centered Practices student survey.
You can contact the
researcher, Joel Witzel, at jwitzel@du.edu or 719-559-2816 if you require further
support.
Please print out this page and take it to your instructor for 1% extra credit points.
After printing, record your name here:_____________________________
Proof of Completion
311
Make sure you've printed out the previous page to obtain extra credit.
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Appendix C Assessment of Learner Centered Practices College Student Version Survey
Example Items from Motivation Domains
Self Efficacy
43. I am certain I can do even the hardest work in this class if I try.
50. I am sure I will do well in this class.
57. I am certain I will be able to learn the material in this class.

Active Learning Strategies
44. I try to figure out how new work fits with what I have learned before in this class.
51. I ask myself questions while I do the work to make sure I understand.
58. I pay extra attention to the things the instructor wants us to remember.

Task Mastery Goals
46. I do assignments in this class because I like to learn new things.
53. I want to learn as much as possible in this class.
60. An important reason for why I do the work in this class is because I want to get better
at it.

Epistemic Curiosity
49. The material is very interesting to me.
56. I find it difficult to concentrate on this material.
63.I enjoy increasing my understanding about the subject matter

Effort Avoidance Strategies
45. When doing work in this class, I guess a lot so I can finish quickly.
52. I do the work without thinking too hard.
59. When I have a difficult assignment in this class, I skip the hard parts.
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Work Avoidance Goals
69. In this class, I prefer assignments that are easy so I don’t have to work very hard.
76. When I do work in this class, I just want to get it done as quickly as possible.
83. I feel most successful in this class when I get a good grade without working too hard.

Performance Goal Orientation
47. I want to do well in this class so my family will think I am intelligent.
54. An important reason why I do class assignments is to get better grades than the other
students.
68. The main reason I do my work in this class is because I want to get the highest grade.
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Appendix D Air Force Academy (top) and Army (bottom) Core Curricula

.
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Appendix E Factor Analyses
n = 363 (spring 2008 (n = 148) and early spring 2009 data)
Rotated Component Matrix

a

Component
1

2

8

.747

9

.723

5

.709

10

.673

37

.665

35

.592

16

.562

4

.546

13

.538

20

.528

36

.480

22

.473

14

.457

15

.456

3

39

.674

30

.668

27

.648

1

.643

12

.643

24

.615

42

.611

26

.606

25

.601

41

.566

40

.519

34

.480

2

.413

4
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5

19

.639

18

.613

11

.585

31

.510

29

.503

38

.475

23

.469

32

.439

21

.794

17

.759

28

.426

7

.745

33

.656

3

.538

6

.528

Note. Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser
Normalization. Rotation converged in 10 iterations

n = 320 (Spring 2009 data)
Rotated Component Matrix

a

Component
1

2

9

.806

8

.789

10

.781

37

.704

36

.671

11

.664

29

.654

5

.636

23

.625

19

.619

3

4
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5

18

.592

22

.582

14

.579

40

.559

13

.527

6

.522

2

.466

31

.460

38

.450

15

.407

12

.698

30

.678

27

.661

25

.629

16

.628

24

.620

35

.578

26

.572

39

.572

42

.548

1

.545

41

.508

34

.506

20

.489

4

.477

21

.757

17

.712

32

.588

28

.488

33

.736

7

.696

3

.745
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Note. Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser
Normalization. Rotation converged in 8 iterations.

n = 683 (Spring 2008 and 2009 data)
Rotated Component Matrix

a

Component
1

2

27

.692

30

.685

39

.664

12

.646

25

.635

1

.604

26

.601

42

.592

41

.584

24

.579

34

.504

40

.479

2

.393

3

8

.738

5

.719

9

.704

10

.663

37

.620

16

.570

35

.547

13

.532

4

.511

20

.479

14

.454

18

4

.677
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5

19

.644

11

.588

29

.554

23

.524

36

.524

31

.523

38

.506

21

.813

17

.774

32

.469

22

.463

28

.446

15

.406

7

.768

33

.655

3

.562

6

.499

Note. Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser
Normalization. Rotation converged in 8 iterations.

n = 365 (First random 50% sample of n = 730 (all available) data)
Rotated Component Matrix

a

Component
1

2

39

.718

27

.675

25

.667

30

.660

12

.637

41

.617

42

.590

24

.583

16

.570

3

4
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5

26

.557

1

.556

4

.533

34

.486

2

.436

9

.737

8

.720

10

.706

5

.686

37

.581

35

.575

6

.506

13

.467

20

.454

14

.411

19

.666

18

.663

23

.625

29

.623

11

.609

36

.569

31

.525

32

.513

40

.499

38

.471

17

.814

21

.796

22

.463

28

.441

15

.433

7

.773

33

.664

3

.533
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Note. Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser
Normalization. Rotation converged in 8 iterations.

n = 365 (Second random 50% sample of n = 730 (all available) data)
Rotated Component Matrix

a

Component
1

2

39

.683

27

.640

12

.636

25

.635

42

.633

30

.625

1

.614

24

.606

26

.577

16

.574

41

.570

4

.557

34

.476

40

.455

2

.403

3

5

.684

8

.677

10

.626

37

.617

35

.593

9

.588

6

.577

13

.568

14

.554

4
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5

20

.512

15

.465

18

.708

11

.686

19

.676

29

.586

31

.563

23

.552

36

.528

38

.504

32

.420

21

.817

17

.751

22

.489

28

.445

7

.775

33

.657

3

.441

Note. Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser
Normalization. Rotation converged in 11 iterations.

n = 731 (final factor analysis, with highlighted items used to define factors)
Rotated Component Matrix

a

Component
1

2

3

4

5

27

.679

.180

.365

.115

.078

30

.679

.152

.260

.165

.094

39

.660

.235

.266

.107

.167

12

.646

.475

.155

.060

.159

25

.642

.077

.119

.178

.184

1

.610

.222

.035

-.017

.354

42

.599

.018

.057

.238

.105

26

.594

.230

.356

.067

.123
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41

.580

.249

.405

.066

.255

24

.573

.543

.235

.082

.126

34

.496

.269

.396

.251

.263

4

.495

.493

.253

.104

.282

40

.464

.418

.450

.173

.174

2

.399

.369

.302

.153

.107

8

.149

.729

.333

.194

.133

5

.362

.705

.162

.055

.105

9

.031

.687

.345

.255

-.027

10

.101

.637

.449

.193

.131

37

.250

.596

.398

.301

.061

16

.547

.560

.173

.247

.119

35

.477

.550

.265

.182

.151

13

.403

.526

.242

.266

.193

20

.398

.466

.284

.372

.060

14

.273

.452

.337

.326

.217

15

.197

.412

.301

.377

.324

18

.181

.227

.686

.147

.149

19

.226

.242

.652

.149

.224

11

.262

.363

.594

-.024

.213

29

.239

.381

.592

.312

.055

36

.234

.400

.547

.242

.039

31

.380

.216

.547

.214

.195

38

.314

.286

.544

.168

.241

23

.313

.381

.538

.042

.289

32

.220

.267

.441

.434

.208

21

.098

.164

.095

.816

.065

17

.189

.177

.118

.777

.149

22

.237

.445

.334

.460

.017

28

.248

.334

.360

.432

.026

7

.197

.164

.091

.132

.779

33

.206

-.076

.171

.181

.664

3

.233

.144

.292

-.043

.522
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6

.255

.484

.272

.083

.494

Note. Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser
Normalization. Rotation converged in 9 iterations.
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Appendix F Regression Equations

Individual Learner-Centered Perceptions Predicting
1. Positive Motivation = b0 + b1 Individ to Lrn Needs+ b2 Pos Rel & Climate +b3
Fac Lrn Proc+ b4 Soc Lrn Needs+ b5 Chall & Resp

2. Negative Motivation = b0 + b1 Individ to Lrn Needs+ b2 Pos Rel & Climate +b3
Fac Lrn Proc+ b4 Soc Lrn Needs+ b5 Chall & Resp

3. Self Efficacy = b0 + b1 Individ to Lrn Needs+ b2 Pos Rel & Climate +b3 Fac Lrn
Proc+ b4 Soc Lrn Needs+ b5 Chall & Resp

4. Active Learning = b0 + b1 Individ to Lrn Needs+ b2 Pos Rel & Climate +b3 Fac
Lrn Proc+ b4 Soc Lrn Needs+ b5 Chall & Resp

5. Epistemic Curiosity = b0 + b1 Individ to Lrn Needs+ b2 Pos Rel & Climate +b3
Fac Lrn Proc+ b4 Soc Lrn Needs+ b5 Chall & Resp

6. Task Mastery = b0 + b1 Individ to Lrn Needs+ b2 Pos Rel & Climate +b3 Fac Lrn
Proc+ b4 Soc Lrn Needs+ b5 Chall & Resp

7. Performance Goal Orientation = b0 + b1 Individ to Lrn Needs+ b2 Pos Rel &
Climate +b3 Fac Lrn Proc+ b4 Soc Lrn Needs+ b5 Chall & Resp
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8. Work Avoidance = b0 + b1 Individ to Lrn Needs+ b2 Pos Rel & Climate +b3 Fac
Lrn Proc+ b4 Soc Lrn Needs+ b5 Chall & Resp

9. Effort Avoidance = b0 + b1 Individ to Lrn Needs+ b2 Pos Rel & Climate +b3 Fac
Lrn Proc+ b4 Soc Lrn Needs+ b5 Chall & Resp
Learner-Centered Composite Predicting
10. Positive Motivation = b0 + b1 Learner-Centered Composite
11. Negative Motivation = b0 + b1 Learner-Centered Composite
12. Self Efficacy = b0 + b1 Learner-Centered Composite
13. Active Learning = b0 + b1 Learner-Centered Composite
14. Epistemic Curiosity = b0 + b1 Learner-Centered Composite
15. Task Mastery = b0 + b1 Learner-Centered Composite
16. Performance Goal Orientation = b0 + b1 Learner-Centered Composite
17. Work Avoidance = b0 + b1 Learner-Centered Composite
18. Effort Avoidance = b0 + b1 Learner-Centered Composite
Learner-Centered Composite and Class Year Predicting
19. Positive Motivation = b0 + b1 Learner-Centered Composite + b2 Class Year
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20. Negative Motivation = b0 + b1 Learner-Centered Composite + b2 Class Year
21. Active Learning = b0 + b1 Learner-Centered Composite + b2 Class Year
22. Self Efficacy = b0 + b1 Learner-Centered Composite + b2 Class Year
23. Epistemic Curiosity = b0 + b1 Learner-Centered Composite + b2 Class Year
24. Task Mastery = b0 + b1 Learner-Centered Composite + b2 Class Year
25. Performance Goal Orientation = b0 + b1 Learner-Centered Composite + b2 Class
Year

26. Work Avoidance = b0 + b1 Learner-Centered Composite + b2 Class Year
27. Effort Avoidance = b0 + b1 Learner-Centered Composite + b2 Class Year
Learner-Centered Composite, Class Year and Extrinsic Motivators Predicting
28. Positive Motivation = b0 + b1 Learner-Centered Composite + b2 Class Year + b3
Remain tuition + b4 Remain Employment + b5 Remain Pilot Trn + b6 Remain
Serve Country + b7 Remain Please Parents

29. Negative Motivation = b0 + b1 Learner-Centered Composite + b2 Class Year + b3
Remain tuition + b4 Remain Employment + b5 Remain Pilot Trn + b6 Remain
Serve Country + b7 Remain Please Parents

247

Appendix F (continued)
30. Active Learning = b0 + b1 Learner-Centered Composite + b2 Class Year + b3
Remain tuition + b4 Remain Employment + b5 Remain Pilot Trn + b6 Remain
Serve Country + b7 Remain Please Parents

31. Self Efficacy = b0 + b1 Learner-Centered Composite + b2 Class Year + b3 Remain
tuition + b4 Remain Employment + b5 Remain Pilot Trn + b6 Remain Serve
Country + b7 Remain Please Parents

32. Epistemic Curiosity = b0 + b1 Learner-Centered Composite + b2 Class Year + b3
Remain tuition + b4 Remain Employment + b5 Remain Pilot Trn + b6 Remain
Serve Country + b7 Remain Please Parents

33. Task Mastery = b0 + b1 Learner-Centered Composite + b2 Class Year + b3 Remain
tuition + b4 Remain Employment + b5 Remain Pilot Trn + b6 Remain Serve
Country + b7 Remain Please Parents

34. Performance Goal Orientation = b0 + b1 Learner-Centered Composite + b2 Class
Year + b3 Remain tuition + b4 Remain Employment + b5 Remain Pilot Trn + b6
Remain Serve Country + b7 Remain Please Parents
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35. Work Avoidance = b0 + b1 Learner-Centered Composite + b2 Class Year + b3
Remain tuition + b4 Remain Employment + b5 Remain Pilot Trn + b6 Remain
Serve Country + b7 Remain Please Parents

36. Effort Avoidance = b0 + b1 Learner-Centered Composite + b2 Class Year + b3
Remain tuition + b4 Remain Employment + b5 Remain Pilot Trn + b6 Remain
Serve Country + b7 Remain Please Parents
Class Year Moderating Learner-Centered Composite Predicting
37. Positive Motivation = b0 + b1 Learner-Centered Composite + b2 Class Year + b3
Class Year X Learner-Centered Composite

38. Negative Motivation = b0 + b1 Learner-Centered Composite + b2 Class Year + b3
Class Year X Learner-Centered Composite

39. Self Efficacy = b0 + b1 Learner-Centered Composite + b2 Class Year + b3 Class
Year X Learner-Centered Composite

40. Active Learning = b0 + b1 Learner-Centered Composite + b2 Class Year + b3
Class Year X Learner-Centered Composite

41. Epistemic Curiosity = b0 + b1 Learner-Centered Composite + b2 Class Year + b3
Class Year X Learner-Centered Composite
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42. Task Mastery = b0 + b1 Learner-Centered Composite + b2 Class Year + b3 Class
Year X Learner-Centered Composite

43. Performance Goal Orientation = b0 + b1 Learner-Centered Composite + b2 Class
Year + b3 Class Year X Learner-Centered Composite

44. Work Avoidance = b0 + b1 Learner-Centered Composite + b2 Class Year + b3
Class Year X Learner-Centered Composite

45. Effort Avoidance = b0 + b1 Learner-Centered Composite + b2 Class Year + b3
Class Year X Learner-Centered Composite
Extrinsic Motivators Moderating Learner-Centered Composite Predicting
As necessary, depending on significant predictions of extrinsic motivators on
academic motivations.
Individual Learner-Centered Perceptions and 6x Motivation Factors Predicting
Motivation Factors
Brief, exploratory analysis of L-C domains and other motivators predicting various
motivation domains.
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Appendix G Email Invitations for USAFA ALCP
Spring 2008 Human Subjects Pool
Subject: BS 110 and BS 310 Extra Credit Opportunity
Behavioral Science 110 and 310 cadets,
You are invited to participate in a research study by taking a survey being tested for use
during future doctoral dissertation research at the Academy. You can earn 1% extra credit
in BS110 or BS310 by participating. The survey takes about 30 minutes to complete.
The survey can be accessed here:
https://www.surveymonkey.com/s.aspx?sm=RWNowrVbe_2fIpJ5w9zH3OtQ_3d_3d
The survey is anonymous, and your identity is not even known by the researcher. The
only identifying information regards your academic major and an academic class you’ve
taken.
At the end of the survey, you can print out a completion page and take it to your
instructor to receive extra credit points.
The purpose of the study is to determine whether USAFA cadets’ responses mirror the
responses found in research with other college students. The survey is called the
Assessment of Learner-Centered Practices, and it measures your perceptions of your
teachers’ learner-centered practices as well as your motivation levels.
The number of participants is limited to 100, and the survey will be closed after reaching
this goal.
If you have any questions regarding the survey, you can contact the researchers, Joel
Witzel at jwitzel@du.edu or 719-559-2816 or Dr. Steve Jones at steven.jones@usafa.edu
or 3-7990.
Thank you for your participation.
Spring 2009 Human Subjects Pool First Administration
Subject: BS 110 and BS 310 Extra Credit Opportunity
Behavioral Science 110 and 310 cadets,
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If you had Law 220, Philosophy 310, or Poi Sci 311 in fall 2008, you are invited to
participate in a research study by taking a survey. Also, if you have EVER taken Econ
201 (fall 2008 or prior), you may participate. You can earn 1% extra credit in BS 110 or
BS 310 by participating. The survey takes about 30 minutes to complete.

Participation will be limited to only 50 cadets per course. After the limit of 50 each has
been reached, the survey will close. If you receive a “closed” message for one survey you
may try another survey, if you had that course.
The surveys can be accessed here:
Econ 201:
https://www.surveymonkey.com/s.aspx?sm=91kRzy2UcQ5UIeOqelLs_2bQ_3d_3d
Phil 310:
https://www.surveymonkey.com/s.aspx?sm=DrUxIpI_2bZaTXH1PykiJZoA_3d_3d
Law 220:
https://www.surveymonkey.com/s.aspx?sm=3ZMAA6BsLz8iWo0Np22NsQ_3d_3d
Poli Sci 311:
https://www.surveymonkey.com/s.aspx?sm=TAVdECPxE6kmn7zglezKxQ_3d_3d

The survey is anonymous, and your identity is not even known by the researcher. The
only identifying information regards your academic major and an academic class you’ve
taken.
At the end of the survey, you can print out a completion page and take it to your
instructor to receive extra credit points.
The survey is called the Assessment of Learner-Centered Practices, and it measures your
perceptions of your teachers’ learner-centered practices as well as your motivation levels.
If you have any questions regarding the survey, you can contact the researchers, Derek
Varble at Derek.varble@usafa.edu or 3-3527 or Joel Witzel at jwitzel@du.edu or 719559-2816 or Dr. Steve Jones at steven.jones@usafa.edu or 3-7990.
Thank you for your participation.

252

Appendix G (continued)
Spring 2009 Human Subjects Pool Second Administration Upperclassmen

Extra credit — another opportunity for BS 310 and BS 110 students
Behavioral Science 110 and 310 cadets,
If you are taking or have taken Bio 210, 215 or 315; Astro 410; or English 411, you
are invited to participate in a research study by taking a survey. You can earn 1% extra
credit in BS 110 or BS 310 by participating. The survey takes about 30 minutes to
complete.
Participation will be limited to only 50 cadets per course. After the limit of 50 each has
been reached, the survey will close. If you receive a “closed” message for one survey you
may try another survey, if you had that course.
The surveys can be accessed here:
Bio 210 215 315
https://www.surveymonkey.com/s.aspx?sm=zj40MfLhjasrEqLNvH4axw_3d_3d
Astro 410
https://www.surveymonkey.com/s.aspx?sm=GXy_2fGEZ9xZIkcdWkqDBjjA_3d_3d
English 411
https://www.surveymonkey.com/s.aspx?sm=HXA83fGBqxANVWR_2fYk6Kjg_3d_3d
The survey is anonymous, and your identity is not even known by the researcher. The
only identifying information regards your academic major and an academic class you’ve
taken. Participation is voluntary and you may voluntarily withdraw from the study at any
time and this will not result in any retribution against you.
At the end of the survey, you can print out a completion page and take it to your
instructor to receive extra credit points.
The survey is called the Assessment of Learner-Centered Practices, and it measures your
perceptions of your teachers’ learner-centered practices as well as your motivation levels.
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If you have any questions regarding the survey, you can contact the researchers, Joel
Witzel at jwitzel@du.edu or 719-559-2816 or Dr. Steve Jones at steven.jones@usafa.edu
or 3-7990.
Thank you for your participation.
Spring 2009 Human Subjects Pool Second Administration Freshmen
BS 110 Extra Credit Opportunity
Behavioral Science 110 cadets,
If you are taking or have taken Comp Sci 110, English 111, Math 141 or 142, any
foreign language in 131, 132, 141, or 142, or Physics 110, you are invited to participate
in a research study by taking a survey. You can earn 1% extra credit in BS 110 or BS
310 by participating. The survey takes about 30 minutes to complete.

Participation will be limited to only 50 cadets per course. After the limit of 50 each has
been reached, the survey will close. If you receive a “closed” message for one survey you
may try another survey, if you had that course.
The surveys can be accessed here:
Comp Sci 110
https://www.surveymonkey.com/s.aspx?sm=CRb7mE8p_2fcpoRTozXhhkXA_3d_3d
English 111
https://www.surveymonkey.com/s.aspx?sm=yRlSq9pu63lN2BUoLeCPPQ_3d_3d
Foreign language 131, 132, 141, 142
https://www.surveymonkey.com/s.aspx?sm=gMoGSWpnJA5BthG7oQWVhw_3d_3d
Math 141 142
https://www.surveymonkey.com/s.aspx?sm=j4Jk2gJOJrz076PTrSaQ3A_3d_3d
Physics 110
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https://www.surveymonkey.com/s.aspx?sm=8F7Zj07aUI14LPC_2bAmpHBg_3d_3d
The survey is anonymous, and your identity is not even known by the researcher. The
only identifying information regards your academic major and an academic class you’ve
taken. Participation is voluntary and you may voluntarily withdraw from the study at any
time and this will not result in any retribution against you.
At the end of the survey, you can print out a completion page and take it to your
instructor to receive extra credit points.
The survey is called the Assessment of Learner-Centered Practices, and it measures your
perceptions of your teachers’ learner-centered practices as well as your motivation levels.
If you have any questions regarding the survey, you can contact the researchers, Joel
Witzel at jwitzel@du.edu or 719-559-2816 or Dr. Steve Jones at steven.jones@usafa.edu
or 3-7990.
Thank you for your participation.
Scholars Program Director Email to Scholars Students (representative example)
Scholars,
You are invited to participate in an assessment of a Fall 2008 Academy Scholars Program
course, Philosophy 310S, by taking a short survey. If you intend to complete the survey
and haven’t already done so, please do so by close of business this Friday, March 20th.
We need to shut down the survey to allow data interpretation by the end of the semester.
The survey can be accessed here:
https://www.surveymonkey.com/s.aspx?sm=PnAtWWzIs0fbVoe7eRLj3A_3d_3d
The survey is anonymous, and your identity is not even known by the researcher. The
only identifying information regards your academic major and an academic class you’ve
taken.
The survey is called the Assessment of Learner-Centered Practices, and it measures your
perceptions of your teachers’ learner-centered practices as well as your motivation levels.
Your feedback will help in assessing and improving the Scholars Program.
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If you have any questions regarding the survey, you can contact me or the other
researchers, Joel Witzel at jwitzel@du.edu or 719-559-2816 or Dr. Steve Jones at
steven.jones@usafa.edu or 3-7990.
Thank you for your participation.
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Appendix H Sample Version of Assessment of Learner-Centered Practices
College Instructor Version

THE ASSESSMENT OF LEARNER-CENTERED
PRACTICES (ALCP): Postsecondary
Level INSTRUCTOR Survey (College Level)
SAMPLE ITEMS
PART 1 DIRECTIONS: A number of statements that college instructors
use to describe themselves are shown below. Please read each statement
carefully. Decide to what extent you agree or disagree with each
statement. Do you strongly disagree, somewhat disagree, somewhat
agree, or strongly agree? Blacken the appropriate space on the answer
sheet to indicate your choice. Answer carefully, but don't think too much
about any one question. PLEASE ANSWER EVERY QUESTION. Your
responses will be kept private and confidential. They will NOT be
shown to your administration.
Responses: A=Strongly Disagree, B=Somewhat Disagree, C=Somewhat Agree,
D=Strongly Agree

1. I have to be the authority in my field and can't allow myself to make
mistakes with my students.

2. When instructors encourage students to express their personal beliefs
and feelings in class, they achieve more.
3. To be an effective college instructor, the most important thing is to
know my subject matter really well.
4. Even at the college level it is just as important to learning to address
students' social, emotional, and physical needs as it is to meet their
intellectual needs.


Copyright 1999 by Barbara L. McCombs, Ph.D. and Jean W. Pierce, Ph.D.. Not to be used without prior
written permission from Dr. Barbara L. McCombs, Senior Research Scientist, Human Motivation, Learning,
and Development, University of Denver’s Research Institute, 2050 E. Iliff Avenue, Room 224, Denver,
Colorado 80208-2616.

257

Appendix H (continued)
DIRECTIONS FOR PART 2:
Please read each of the following
statements. Choose one class which you teach, and decide how often
you do what is described in each statement in that class. Do you do what
is described in each statement almost never, sometimes, often, or
almost always?. Blacken the letter for that question on the answer sheet
that best matches your choice. Go with your first judgment and do not
spend much time thinking about any one statement. PLEASE ANSWER
EVERY QUESTION.
Responses: A=Almost Never, B=Sometimes, C=Often, D=Almost Always

31. I treat all students with respect.
32. I help students appreciate different points of view.
33. I encourage students to become aware of, monitor, and regulate their
own thinking and learning processes.
34. I get to know each student’s unique background.
PLEASE TURN THE PAGE
PART 3 Directions: Please read each of the following statements that
teachers have used to describe themselves. Decide to what extent you
agree or disagree with each statement. Blacken the appropriate space on
the answer sheet that best matches your choice. Go with your first
judgment and do not spend much time thinking about any one statement.
PLEASE ANSWER EVERY QUESTION.

Responses: A=Strongly Disagree, B=somewhat Disagree, C=Somewhat Agree,
D=Strongly Agree

73. I am good at helping all the students in my class make significant
progress.
74. Some students are not going to make a lot of progress this year no
matter what I do.
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PART 4 Directions: Please read each of the following statements and
decide the degree to which it is generally true of you as a teacher.
Choose a letter from the response scale listed below and blacken your
choice on the answer sheet. To get an accurate assessment of yourself as
a teacher, it is best to be honest. Do not spend too much time on any one
statement but give the answer that seems to describe how you generally
think of yourself as a teacher. PLEASE ANSWER EVERY QUESTION.
Responses: A=Almost Never, B=Sometimes, C=Often, D=Almost Always

80. I try to figure myself out.
81. I try to predict how well my plans are going to work before I try using
them.

PART 5 Directions: On the answer sheet please blacken the response to
each of the following questions that best describes you. PLEASE ANSWER
EVERY QUESTION. Mark only one response to each question.

93. Number of Years Teaching College
D=11-15, E=16 or more
96. Gender
98. Highest Degree Earned

A=1-2, B=3-5, C=6-10,

A=Female, B=Male
A=Bachelors,
C=Education Specialist

D=Doctorate
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Appendix I Frequency of Cadet Motivation Scores
Self-Efficacy Composite
Cumulative
Frequency
Valid

Percent

1

4

.5

1.1666666666666667

3

1.0

1.3333333333333333

1

1.1

1.5

4

1.6

1.6666666666666667

2

1.9

1.8333333333333333

12

3.6

2

18

6.0

2.1666666666666665

28

9.8

2.3333333333333335

38

15.0

2.5

53

22.3

2.6666666666666665

54

29.7

2.8333333333333335

67

38.9

3

79

49.7

3.1666666666666665

70

59.2

3.3333333333333335

72

69.1

3.5

53

76.3

3.6666666666666665

54

83.7

3.8333333333333335

40

89.2

4

79

100.0

Total

731
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Active Learning Composite
Cumulative
Frequency
Valid

Percent

1

1

.1

1.5

1

.3

1.625

4

.8

1.75

3

1.2

1.875

9

2.5

2

20

5.2

2.125

18

7.7

2.25

39

13.0

2.375

53

20.2

2.5

69

29.7

2.625

73

39.7

2.75

79

50.5

2.875

76

60.9

3

82

72.1

3.125

53

79.3

3.25

47

85.8

3.375

30

89.9

3.5

20

92.6

3.625

20

95.3

3.75

17

97.7

3.875

3

98.1

14

100.0

4
Total

731
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Epistemic Curiosity Composite
Cumulative
Frequency
Valid

Percent

1

2

.3

1.1428571428571428

2

.5

1.2857142857142858

4

1.1

1.4285714285714286

5

1.8

1.5714285714285714

6

2.6

1.7142857142857142

5

3.3

1.8571428571428572

11

4.8

2

19

7.4

2.142857142857143

29

11.4

2.2857142857142856

40

16.8

2.4285714285714284

67

26.0

2.5714285714285716

97

39.3

2.7142857142857144

81

50.3

2.857142857142857

70

59.9

3

60

68.1

3.142857142857143

54

75.5

3.2857142857142856

32

79.9

3.4285714285714284

43

85.8

3.5714285714285716

34

90.4

3.7142857142857144

32

94.8

3.857142857142857

16

97.0

4

22

100.0

Total

731
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Task Mastery Composite
Cumulative
Frequency
Valid

1

Percent
7

1.0

1.1666666666666667

12

2.6

1.3333333333333333

14

4.5

1.5

10

5.9

1.6666666666666667

16

8.1

1.8333333333333333

33

12.6

2

57

20.4

2.1666666666666665

49

27.1

2.3333333333333335

69

36.5

2.5

64

45.3

2.6666666666666665

52

52.4

2.8333333333333335

73

62.4

3

75

72.6

3.1666666666666665

43

78.5

3.3333333333333335

48

85.1

3.5

35

89.9

3.6666666666666665

25

93.3

3.8333333333333335

25

96.7

4

24

100.0

Total

731
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Work Avoidance Composite
Cumulative
Frequency
Valid

1

Percent
7

1.0

1.1666666666666667

16

3.1

1.3333333333333333

27

6.8

1.5

31

11.1

1.6666666666666667

70

20.7

1.8333333333333333

75

30.9

2

66

39.9

2.1666666666666665

67

49.1

2.3333333333333335

68

58.4

2.5

81

69.5

2.6666666666666665

46

75.8

2.8333333333333335

38

81.0

3

57

88.8

3.1666666666666665

22

91.8

3.3333333333333335

19

94.4

3.5

15

96.4

3.6666666666666665

11

97.9

3.8333333333333335

6

98.8

4

9

100.0

Total

731
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Effort avoidance composite
Cumulative
Frequency
Valid

Percent

1

1

.1

1.125

4

.7

1.25

11

2.2

1.375

21

5.1

1.5

44

11.1

1.625

90

23.4

1.75

104

37.6

1.875

92

50.2

2

74

60.3

2.125

55

67.9

2.25

47

74.3

2.375

42

80.0

2.5

29

84.0

2.625

15

86.0

2.75

12

87.7

2.875

20

90.4

3

24

93.7

3.125

9

94.9

3.25

10

96.3

3.375

6

97.1

3.5

7

98.1

3.625

4

98.6

3.75

3

99.0

4

7

100.0

Total

731
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Performance goal orientation composite
Cumulative
Frequency
Valid

Percent

1

18

2.5

1.1666666666666667

27

6.2

1.3333333333333333

27

9.8

1.5

37

14.9

1.6666666666666667

36

19.8

1.8333333333333333

48

26.4

2

69

35.8

2.1666666666666665

64

44.6

2.3333333333333335

62

53.1

2.5

69

62.5

2.6666666666666665

61

70.9

2.8333333333333335

80

81.8

3

50

88.6

3.1666666666666665

31

92.9

3.3333333333333335

19

95.5

3.5

15

97.5

3.6666666666666665

8

98.6

3.8333333333333335

4

99.2

4

6

100.0

Total

731
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Appendix J Comparison Between Correlations with Newly-Defined L-C Domains and Originally-Defined L-C Domains
Pos
Rel

Pos Rel

Individ
Instr

Indiv
Instr

Fac
Lrn

Chall
&Re
s

Soc
Lrn

L-C
Cmp

Selfeff

Act
Lrn

Epis
Cur

Task
Mast

Pos
Mot

Work
Av

Eff
Av

Perf
Goal

Neg
Mot

Tuiti
on

Empl
oy

Pilot
Trn

Srv
Cntr
y

Pare
nts

Clas
s
year

0.80
**

0.78
**

0.79
**

0.72
**

0.90
**

0.41
**

0.41
**

0.43
**

0.41
**

0.51
**

-0.09
*

-0.04

0.04

-0.07

-0.04

0.02

-0.03

0.04

0.04

-0.01

0.22
**

0.87
**

0.83
**

0.78
**

0.78
**

0.93
**

0.40
**

0.43
**

0.41
**

0.44
**

0.51
**

-0.04

0.01

0.09
*

-0.02

-0.03

0.04

-0.02

0.05

0.05

-0.01

0.24
**

0.85
**

0.81
**

0.82
**

0.94
**

0.36
**

0.48
**

0.39
**

0.52
**

0.53
**

0.01

0.14
**

0.14
**

0.08
*

0.01

0.09
*

0.02

0.05

0.06

-0.01

0.20

0.87
**

0.79
**

0.79
**

0.94
**

0.37
**

0.46
**

0.44
**

0.50
**

0.54
**

-0.05

0.05

0.08
*

0.00

-0.01

0.05

-0.01

0.03

0.05

-0.01

0.21
**

0.82
**

0.79
**

0.93
**

0.37
**

0.48
**

0.44
**

0.53
**

0.55
**

-0.02

0.09
*

0.10
*

0.04

0.01

0.07

-0.01

0.03

0.03

0.03

0.22
**

0.85
**

0.82
**

0.95
**

0.38
**

0.50
**

0.42
**

0.53
**

0.55
**

-0.01

0.12
*

0.11
*

0.05

0.03

0.11
*

0.01

0.06

0.05

-0.02

0.21
**

0.72
**

0.90
**

0.37
**

0.45
**

0.43
**

0.48
**

0.53
**

-0.07

0.00

0.05

-0.04

0.01

0.09
*

0.00

0.08

0.06

0.01

0.22
**

0.71
**

0.91
**

0.31
**

0.47
**

0.37
**

0.55
**

0.52
**

0.03

0.19
**

0.18
**

0.11
*

0.00

0.08

0.01

0.07

0.07

-0.06

0.18
**

0.89
**

0.28
**

0.47
**

0.36
**

0.54
**

0.50
**

0.03

0.20
**

0.19
**

0.12
*

0.00

0.08
*

0.00

0.07

0.08

-0.11
*

0.17
**

0.88
**

0.35
**

0.45
**

0.43
**

0.49
**

0.52
**

-0.06

0.01

0.06

-0.03

0.00

0.08

0.00

0.08
*

0.06

0.00

0.21
**

Fac Lrn

Chall &
Resp

Soc Lrn

Note. Newly-defined domains: top; originally-defined domains: bottom, shaded.
Abbreviations for variables:
Pos Rel = Establishes positive relationships and a positive climate for learning or for Establishes positive interpersonal relationships
from the originally-defined L-C domains
Individ Instr = Individualizes to unique learning needs or for Adapts to class learning needs from the originally-defined L-C domains
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Appendix J (continued)
Fac Lrn = Facilitates the learning process
Chall & Resp = Encourages personal challenge and responsibility
Soc Lrn = Provides for individual and social learning needs
L-C Comp = Learner-centered composite (the above five domains averaged)
Self-eff = Self-efficacy
Act Lrn = Active learning strategies
Epis Cur = Epistemic curiosity
Task Mast = Task mastery
Pos Mot Comp = Positive motivation composite (the above four motivation domains averaged)
Work Av = Work avoidance goals
Eff Av = Effort avoidance strategies
Perf Goal = Performance goal orientation
Neg Mot Comp = Negative motivation composite (Effort avoidance and Work avoidance averaged)
Tuition = Extrinsic motivation to remain at the Academy for fully-paid tuition
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Appendix J (continued)
Employment = Extrinsic motivation to remain at the Academy for guaranteed employment after graduation
Pilot Trn = Extrinsic motivation to remain at the Academy for the opportunity to attend pilot training after graduation
Srv Country = Extrinsic motivation to remain at the Academy to serve your country
Parents = Extrinsic motivation to remain at the Academy to please parent(s)
Class year = Class year, freshman through senior, 1-4.
Grades = Expected or achieved grade, F = 1 through A = 5.
*Correlation significant at p < .05
** Correlation significant at p < .001
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Footnotes
1

For the purpose of this paper, the United States Military Academy at West Point, New
York (West Point), the United States Naval Academy at Annapolis, Maryland, and the United
States Air Force Academy at Colorado Springs, Colorado are the primary foci and sources of
references. However, the research is intended for use in any educational environment that
resembles these institutions, including the Merchant Marine and Coast Guard academies, as well
as the Citadel and Virginia Military Institute.
2

Originally called the Learner-Centered Battery, current versions are referred to as the
Assessment of Learner-Centered Practices, and there are versions for elementary, secondary, and
post-secondary education. This paper and the research focus on use of the college level ALCP
instructor and student surveys. Copyright 1999 by Barbara L. McCombs, Ph.D. and Jean W.
Pierce, Ph.D. Survey items and examples of survey materials used in this paper are not to be used
without prior written permission from Dr. Barbara L. McCombs, Senior Research Scientist,
Human Motivation, Learning, and Development, University of Denver’s Research Institute, 2050
E. Iliff Avenue, Room 224, Denver, Colorado 80208-2616.
3

Copyright 1999 by Barbara L. McCombs, Ph.D. and Jean W. Pierce, Ph.D. Survey items
and examples of survey materials used in this paper are not to be used without prior written
permission from Dr. Barbara L. McCombs, Senior Research Scientist, Human Motivation,
Learning, and Development, University of Denver’s Research Institute, 2050 E. Iliff Avenue,
Room 224, Denver, Colorado 80208-2616.
4

Copyright 1999 by Barbara L. McCombs, Ph.D. and Jean W. Pierce, Ph.D. Not to be
used without prior written permission from Dr. Barbara L. McCombs, Senior Research Scientist,
Human Motivation, Learning, and Development, University of Denver’s Research Institute, 2050
E. Iliff Avenue, Room 224, Denver, Colorado 80208-2616.
5

Copyright 1999 by Barbara L. McCombs, Ph.D. and Jean W. Pierce, Ph.D. Survey items
and examples of survey materials used in this paper are not to be used without prior written
permission from Dr. Barbara L. McCombs, Senior Research Scientist, Human Motivation,
Learning, and Development, University of Denver’s Research Institute, 2050 E. Iliff Avenue,
Room 224, Denver, Colorado 80208-2616.
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